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BUDCEXS AmD COsrS 

I n  March and Ap9L pmgram adjustments were made and cost controls Fmposed Fn 
c r i t i c a l  areas t o  assure that FX 1957 expenditures on the various HLO accounts 
W A  not exceed authorized funds. 
resuLts and, combined with an increase in U o c a t e d  Plutonium Recycle Program 
funds, have minimized concern about budget overruns. 

These actions are producing the expected 

.* 

Assumptions i n  regard t o  other budgets f o r  FY 19% were revised during the 
mnth, notably a decrease in the Special Nuclear Materials research and develop- 

program and an increase in the  Reactor Development Program. 
budg$t sssuqtions f o r  BLO Fndicate BP average leve l  of personnel oi ~ 6 7  d d a g  
E 1958 VU& may be compared with Y 5 5  employee6 as of MBY 3, 1957. 

Current t o t a l  

ZOO0 - Reactor Program 

GFsphite stored energy da*a obtalned from specinens Frradlsted at high 
temperature Fn the MCR show tha% the nsgnitu3.e of stored energy 
exposure at temperatures greater 
renand by aune- at loo0 C- 

m o r d  test p u e  meas-ts on spechms  talrrn from m g e ,  8 x 8" 
graphite bars p u r z i c d  in the conventional fashion show that the purlfi- 
ca3Fon p-Tpcess is as effective on these large sections as for standard 
4 x 4" pieces. Iatlansl Carbon spechems of resin lmpregaated Fmpe-rvious 
graphite were shown t o  be suff ic ient ly  impure in neutron absorbers to 
prevent the use o f  t h i s  material In any massive 8moupts aa 8 modellator. 

600' i s  s m a l l  and may be principaI2.y 

* 

S i x  length8 of KE;A s ize  and eleven lengths of B-D-F size  r ibless  M-257 
ahminum process tubes have been received on s i t e  aud are being inspected. 

Revtous studies on cavitst ion flow thmugh process tube orifices provided 
enough lmw-haw to -ow this  technique t o  be q l o i t e d  as a novel means 
of f low control on special  poison colunm tubes- C r i t i c a l  flow through 
the orif ice  of the tube provides an upper U n i t  on water t - p u t  I-=&- 
less of the poison column lezlgth. 
of t h i s  technique at. Hspford. 

* 
This is the f irst  dellberste application 

. 
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Studies of l a t t i c e  parameters f o r  mwious IPR fuel elements and l a t t i ce s ,  
reported last month, has continued this month w i t h  additional results being 
obtained by both experimental and theoret ical  methods. 

Appraisal of a new scheme fo r  the use of Turco t o  decontaminate rear-face 
equipanent of the reactors based upon short injection periods ( 5  t o  10 minutes) 
ln  reverse flat through the res- t o  the rear-cross-headers and out through 
the pig'&s and rear nozzles Fndicste only negigible increase in the radic- 
isotope discharge t o  the r iver  would be expected. 

Analytical chemical developments disclosed that A g - l l O  present in the re- 
circulating coolant system in KXR will interfere  seriously with the gamma 
spectrometric direct  deteminatdon of Cs-137, Sc-46, h-58 and Fe-59. 

2000 - Me'yallilrgy Progrsm 

One budred percent canning yield and lOO$ acceptance on closure inspection 
has been obtsFned on 181 cold canned standard d3mension fuel elements canned 
by the point ciosure technlque. 
between the core and the jacket to prevent uranium-aluminum diff'usion. 

A st&Less s t e e l  clad, four-rod uranium fuel element has been discharged 
fg,-om the  MPR m e r  (LIJ exposure of abaut 550 W / T .  This is the highest 
e ~ ~ p c s u r e  obtained t o  date on a s t a i d l e s s  clad natural uremium fuel element. 

These pieces have a thin nickel sweater 

RadlcuneWuzgy examination of the BAPO size TJ-Mg fuel elemtnt which exhibited 
a four mime percent expeasion on irradiat ion in the 
an explanation f o r  the volume expansion. 

has not provided 

Electron microscope exadnation of replicas taken fram identical  areas on 
uranium before and after MllR bumup of 0.07 a/o has provided infomation 
t o  SCOW that United microstructural changes result fran the irradiation. 
NL==OU twius present in a par t icular  grsin widened and coalesced, and 
the-% is some evidence t o  show fornrstion of very m a l l  cracks. 

%e Bo. 4 loop Fn the gEB f a c i l i t y  was charged with standard eized M-388 
jacketed slugs with c c r U ~ s i b l e  rsils on May 25, and the tube chamel is 
o p r a t i n g  sa t i s fac tor i ly  wlth out le t  temperatures near 200 C. 

A seven-rod cluster fuel element is currently being irradiated in 8 IC6 
. through-hole f ac i l i t y .  
exposure. 
l eve l  of lo00 W / T .  

This test was scheduled for discharge at 600 MWD/T 
Approval has now been obtained t o  continue the exposure to a 

A f i rs t  i r radiat ion of insulated fuel elements in a Hsnford reactor has 
. been successfully completed. Three cored insulrrted ruel eleppents were 

i r radiated t o  617 MWD/T in a IW through-hole. These elements operated 
in a medium tauperature range wlth uremium surface temperatures of about 
280 C and msimnu temperatures of about 500 C. 
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FAow Is;bora+&ry tests duplicating temperature snd water velocity conditions 
and including spindles to cause flow disturbances have produced p i t t i ng  
effects  on M-388 and 1245 jacketed fuel elements S~JEUEU to those observed 
in the downstream portion of reactor process tubes a t  the H Reactor. This 
evidence m e r  confirms the opinion that the p i t t i ng  observed on M-388 
jackets s f t e r  the recent reactor t e s t  is a result of flow anomalies and 
an erosion induced attack rather than a wealmess in the corrosion resistance 
Of M-388 alloy. 

After two months urposure at 370 C, s t a t i c  Jaboratory t e s t s  continue t o  
co,cfirtn tLe extremely lov corros3n rate for aluminum alloy A-209 
( 5 . 5  W/O H i ,  0.3 Fe, 0.2 !PI>, 88 reportad last m a t h .  

xco - separati9ns 

Phyeizs e,qerimsnts t o  determine the maxhm safe enrichments of concentrated 
solutions in the Separstions Plants have a lso  contlnued during the month. 
An q r l m e n t a l  progrem t o  f'urnish infomation required in the desi- of a 
safe dissolver fo r  0.M enriched slugs has been developed in consultation 
e4th enginee*-iPg personnel. Exponential experinreat8 t o  detennine nuclear 
safety Umitations for handling enriched I and E slugs have continued. 

A near serious incident occurred in the Cold C h e m i c a l  Sed-WorlrS on May 3 88 8 
re8-d.t of an excessive reection r a t e  in the n i t r i c  acid dissolution of 
0.94 percent U-235 uranium =tal scrap. ?%ere were no injuries. Principal 
f inancial  loss is erpected t o  be due to incanrpletc recovery of the enriched 
m e t a l .  
widely distributed urasium oxide particles. 

Some operating time will be l o s t  while the building i s  cleaned 'of 

Dissolution rates of dingot metal determfaed in the R e d o x  plant confirmed 
l a b o r a t o ~  t e s t s  a larirrsdisted saprples hdiat ing" 8 50 pem-t slower 
r s t e  thsn f o r  regular lagot-type metal. A progmu is being.devel.oped t o  
seek means f o r  Fricreasing these dissolution rates.  

Studies of rates for -8 t r aps i e r  of urenilpm from TBp-dilucnt t o  an 
aqueous phase disclose the rate t o  be first order w i t h  respect t o  ureinium 
concen3ratfon in the TBp-dUuent system. 
the trsPrrier through the organic boundary film. This is szralogous t o  
transfer fxua aqueous to TBP-diluent phase which appears t o  be Umited by 

The rste determinFng steps is 

the aq- botlZldsFg f-0 

The capacity of the Purex 2-A column (a w e d  pBcked column) is sensitive 
t o  the pulse freqyncy.. semiworks studies indicate a capacity capability 
of four times design if operated as an mrpuleed packed column. Plant tests 
are recommended t o  determine the performsnce with respect to decoptanrination. 
The apnular-typ+ peeora ted  p la te  wed 2-A colmm is pow ready fo r  opera- 
t ion  in the 32l BuUding semiworks. 
area of the present CylFndricSl column and should, if proven operable, 
sa t i s fy  capacity increase objectives. 

It has over twice the cross-sectional 
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Laboratory studies on the behadour of neptunium in the extraction column 
of the Purex process have shown that the conditions of acidity,  oxidant 
(nitrate) and time required t o  establ ish a distribution coefficient that 
w i U  a l l o w  IVp t o  fol low U and Pu are reasonable and should not interfere  
with decontamlnation o r  yleld of U and Pu. 

Studies of the behaviour of Dawex 1, X - 4  (50 t o  100 mesh) and Amberlite 
IRA 4-01 (20 to 50 mesh) ion exchange res- under simulated process con- 
ditions show that the AmberUte has greater capacity and is more resis tant  
to L=radiation damage. 
exchange column have disclosed that the expansion of bwex 1, X-4 in the 
hydroxide ?om in water leads t o  d i f f i cu l t i e s  in moving the resin b the 
extraction (XA) column. 
the ccrlum appearedto eliminate the diff icul ty .  
(th5 system is specified t o  operate at 50' C)  in the Purex prototype 
system indicate that except for the downcomer connecting the extraction 
t o  the stripping unit, no insulation will be required. 

m t a n c e s  of fsilures o r  the 347 staFnless s ted  ateem suppu l i nes  cast 
into concrete in the h d o x  plant appear related to chloride corrosion. 
Pke lines were wrapped in cormgated papar and sealed w i t h  a p la s t i c  tape. 
Am4vsis of a samgle of the tape gave 19 weight percent chloride. A 
cooperative prograrm is un&r way t o  ~inmlate the corrosion condition 
found t o  the end that RadiograpbAc Testing can calibrate an eddy cument 
t e s t e r  to exaa3ne all o r  the steam lines in the Redox plant., 

Scale-up uni t  studies on the wring bed anion 

-tion of the water stream at the top of 
Studies on heat loss 

Icveetigation of titanium 8 s  a m c r t e = l a l  of construction was extended t o  
C O I T O B L ~ ~  behaviour under caustic conditions. A t  8 tempersturti of 120. C, 
30 percent HaOH solrrtion resulted in scnne p i t t i ng  w i t h  equfvalent uniform 
corrosion ra tes  of greater than 2 mils/manta. Jacket remLlval conditions, 
F.e., a Ha03 - BaN03 system resulted in rates of less thaa 1 mil/mnth. 

UNH t o  UO cslciner units. A s-le n i t r i c  acid scrubber appears to.  be 
por;ent& suitable farmwlng 97 percent of the entrained oxide. 

!Fix FLurex process studies have l ed  to f'urthei slmplli icstians of the 
multiple trench c e l l  desi@ as well as definit ion of a n o w e  acidi ty  
e f fec ts  c t l l  behavlour and efficiency. 

Aumonium fluoride dissolution of zirconium was extended t o  al loys of 

at a rate of 130 mils/hr in bo- 6M MQF. The -mu precipitated as 
a f ine black so l id  ident i f ied as EE4UF5. Lean alloys (10 percent Zr)  
dissolved only partially. 

P l w  problems ham detrelaped in thc Off-- 8-t- frCnn tbe COntinwuS 

m u m  and Z - a m .  -OR%- rich U O P  (95 W'b percent &) diS80lWd 

, * 4 r i i l  F"ip :,-%?Yy $4:;. 2; :&**jk r; 
' # ? +  ,.Y . - P'L,< . . I ,  a '  I - d.2 :d - -& \>. .. - -2s 
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Simulation of the alternat st e l t  erposure of 3dc-L stairiLes lwqF and 
Hilo as would prevail  in &jacketing asd dissolution of zirconh~~-clad fuel 
el&ts resulted in corrosion rates as large as 7 mils/month. 
that the conditions were more rigorous than warld prevaFl under plant opera- 
t iona l  conditions. 

It is believed 

Waste disposal studies Included exploration of a method f o r  sealing a soil 
stmcture  with calcium s i l i c a t e  by the injection of calcium chloride followed 
by scdzum s i l i c a t e  which has possfble application for making waste retention 
basins 0 

Gelation studies on synthetic zeolites (sodium alumino s i l ica tes )  advanced 
t o  s m a U  scale field type tests wherein a bed of. the zeolite was placed 
between txo layers of so i l .  
th2 volume of the gel by one-third. 

Absorption of the water by the s o i l  reduced 

4. 4OOO - Plutonium Recycle Program 

The scope pFeparstion for the experimeotal reactor (HIPB) is e s t b a t e d  t o  
be 60$ complete. 
various o+- c r i t e r i a  packages w i l l  be issued soon. 

Tht B u i l d i n g  and Semdces criterier are -shed, and 

Apalysi~ of data obtained in the physical Canstants T e s t  Reactor on the 
7" l a t t i c e  for the  recycle reactor continued and crperimcntal work on the 
8" l a t t i c e  began. 

Examination of two  tubular uranium d i d &  fuel elements irrsdiated in 
the MCR confinned prevtous observations by showing radiocrackfng and a 
tub- crack at the adlabatic rsdius o f  the cross gection which was 
1.44" diemeter w i t h  a 0.4 inch central  hole. 

A mvel method of etching ceraauics has been developed,. A w i r e  gauze 
contacting 'the cathode 02 an ion bonbedment device is placed on the  speci- 
men; sput-kring produces a candaacting =tal film on the ceramic surface and 
this makes ion bosdbardment etching possible. 

A dummy, rull-sfze, 19-rod PRPR fuel element is aperating in a vertical f low 
loop at 300 c a;ld prototypicsl am. 
Two cs1\;1plinum - 1.65 W/O plutonium and ~ U O  8L-m - 12 W/O sillcon - 1.65 
w/o plutonium slloy capsules began irradiat ion testing In the MCR on May 13, 
1957. 
of plutonium atam and one capsule of each iuel material will be irradiated 
t o  5096 bumup of the plutanilpn atoms. A mazhm core temperature for these 
capsules of 340 C v88 calculated f o r  a specific power genestian three times 
the average specific power generation erpected for s i d l a r  elements operating 
under PReR conditions. 

One capsule of each fuel material w i l l  be irradiated to 25s burnup 
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Radioiodine in thyroids of rodents did not chaage markedly during the 
month and showed some increase at celctain loca t i am when c-d t o  values 
obtained one year ago. 
one month ago. 
presmably due t o  the shutdown of Igp opemtions. 

fission products In &bits were about the same as 
Fission pnducts transferred t o  waterfowl at swamps decreased, 

River nn.lmnls generally showed a decrease in contamination durirrg the month, 
due prindpUy t o  the spring freshet. Early results show tha t  C r  (111) is 
cansiderably l e s s  tox ic  t o  fish than C r  ( V I ) .  Jwenile whitefish appear to 
be uaaffected by a 3 C increase above the average tampugture f o r  the Columbia 
River f o r  exjposures as long a8 one month. 
is increased. 

Long-term results on Cs1S7 buildup In rats indicate that predictions previously 
based on short-tenn eqer inents  were correct in support of the present permiss- 
ib le  limits. 

For s i x  months, however, mql-tality 

Radiostmtium in milk deposited on bones of rats to the 8amc extent that 
rsdiost-ti- in water deposited. pgparently the calcium in laillr had no 
ef fec t  on the deposition of strontium. Bsdiostrantlum protein-bound in ewe's 
milk agpears to deposit in rat bones to the same ertent that strontium-nitrate 
Fn water deposits. Other work on strontium-calcium relationships in animals 
continued. 

The prevlously reported figure f o r  rsdioactive particle retention in mice of 
l2$ was changed to 239, based on more valid informtian of puhmary volume. 

Injury t o  the gastrointest inal  trsct was ahrrpn to b; more severe following 
whole-body irradiation than following oply gut irradiation, using s i m i l a r  doses. 

. 

It waa found that froan about 0ne-ha.U t o  one -on r seem to serve very 
nicely to preserve amstauical specimens f o r  irrtrulh study. T b i ~  has some 
advem-s over conventional procedures in that origlnal coloration seem8 to  
be preserved. 

A breaktbrougb in RBE murs-ts was made during the mnth  by observing 
that previopcr difficulties h v e  been due, in large m, to iron contsmination 
in plathum being used f o r  holding polonium, and not the P s  obtsined frun 
oak Ridge. 

Impol-tant m a t s  ycrt O b t s i n e d  in StnWtitlm-ccrlCium hLstl&ps In plazrt 
work- Recent work on the Srnrshlne Project shoved t h a t  the radiostrontium- 
calcium r s t i o  in plants is higher in areas of %he - where the calcium 
content of s o i l  is lowest. 
an increased hazard in these low calcium &mas. This carries the assumption 
that the caLcium conten%8 of a l l  p l a a t s  a m  simllar and are independent of 

It is being presumed by mmy that this indicates 



the calcium concentration of the soil. 
just  shown that the calcium concentration in plants can be made t o  vary oYer 
a considerable range, and is indeed a function of the concentration of the 
calclum in the soil. Further work t o  confirm this impOrtSnt result is  in 
progress . 

Local measurements, however, have 

TECHNICAL AND (rrBw SERVICES 

One csae of plutonium deposition, less tban 1s ql, was confinned during the 
month. 9-e t a t s l  on record t o  date is 201. 

Weekly readiag of pen- meters was ki t ia ted  Fn the 300 Area. 

A final draft of an i n t e r b  wrt on the philosophy of measurements in industr ia l  
operations 5as beeo completed by Operations Research and Synthesis. 

Slepificaat progress has been made in an area of mathematical research w i t h  impor- 
tan t  applications to the theory of reactor exposure arrd t o  c r i t i c a l  mass relation- 
ships . 
Stack heights on l65- B u i l d i n g  were’specified as the result of atppospheric 
physics experiments performed at the site- 
radioactive furnace off-gases, 

!She problem involved only non- 

Ln cooperation w i t h  Industrisl Medical and Radiation Monitoring Operations, a 
study was started of the gonad dose of the local papulation frcanthe diagnostic 
use of X-rays. 

A sigxJZicant increase in the average d a i l y  vsris t ion frcun travel and l iving 
expense of HSnf0-d Lebora+&rles Operation was noted d u r a  4ril conqsred to 
prior  months. A c m - s o n  was made of the trend in such expenditures by 
HLO during the current f i s c a l  year w i t h  other HAP0 components- In  general, 
it was ppthd t ha t  m o s t  of the other components reflected the same t m d .  
An overa l l  redslon t o  the Hanford Iaboratories b w e t  of charges to the 
fee is being studied to provide ptw allocations to the Level 3 compone&ts 
fo r  the last half of calendar year 1957. 

AEC‘s decision t o  change, 
from an obligational ceil ing t o  a cost cell lng appears to create new problems 
in equipenti funding nexk year. 
consequently long-term in nature, the change t o  a cost ce- vlll require 
funding from FY 1958 f’und8 to the extent costs are act- incurred during 
Fy 19%. 
ments (purchase orders). This entire xmtter is under =dew by HOO-AEC and 
Contract &ministration with all HAP0 financial  components parkicipating. 

F Y  199,  the financial  control on eqyipment 

As mauy HM) capppitments are projects and 

m s  vill tend t o  make less mopey avsilable for short term connit- 

I 1  0 3 7 0  1 



2. Elup lope Relations 

On May 3 the stsfp of the Hanford Iaboratories Operation totaled 1155, Fn- 
cludlng 475 exempt snd 680 non-ezempt employees. 
there were 411 with college degrees, including 395 technical degrees as 
follows : 

Of the total exempt employees 

BS 

199 

- PhD 

101 95 
- hs - 

b addition there are 35 n o n e  employees with college degrees. 

The.AEC Radlologicat Physics Fellovsbip Program plannlq is continuing on 
schedule and will be completed satisfactorily prior to the commencement of 
the Program on June 24. 

Fifteen suggestions were adopted during the PYuIth. A total of $635.00 was 
granted in awards. 

PUrLng the m t h  there were 4.3 suggestions submitted per 100 eUgib1e 

S a w  represent $5,087.80. 

emplayees. 

The Regional Monitors negotiatiane are continuing as twe discussions regarding 
the Wonacott srbitrstion case. The aatlook for settlement of these two cases 
remains cloudy. 

Three grievances were received during Mey .with one being settled at Step I, 
one (nm-unit) being settled at Step 
cussions . and the third pending Step II dis- 

On M8y 22 Henford Uboratories personnel qualiiied for their first Safety 
Council Award as a result of completing 264 sass without a disabling injury. 

During Iabonrtorier personnel workad a total of 197,206 hours with no 
disabUng injuries. 
pleted without a disabling lnj1ueg. 

There we= 28 medlceS treatment inJurles tbis manth w i t h  a frequency of 1.42 
as coxpazed to 2.02 for the prextous mnth. llre frequency for the year to 
date is 1-73 

Since 1/1/56 8 to ta l  of 1,70kr3dc hours have been can- 

The explosion in 32l Bui ld ing  on 

did not'incur serious o r  continuing injuries snd are therefore cafiied as 
medical treatment cases. However ope e@.oyee who was reputedly pushed 
against the wall by the force of the e q l o s i a n  reported to First Aid several 
days after the Incident and at this tlme is still r e c e i a  treatment at 
the ClhLC. 

31 resulted in damage elightly in excess 
Of $ L o j ~ .  'Ehe mt w&mS vho W C h  -Sad t0 olddas Of &trOga e;aS 

I 1 0 3 1 0 2  
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There were three security Violations reported during b y  bringing the total 
for the year to date to 43. 

A c t i n g  Mmager 
m m  LAB-s 

I 1 0 3 1 0 3  
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REACTOR AND FUELS RESEARCH AND DEVELOPMEmT OPERATION 

TECHNICAL ACTIV IT IES 

A. FISSIONABU MATERIALS - 2000 PROCRAM 

1. MGTAUURGY PROGRAM 

Corrosion Studies 

Erosion-Corrosion of M-388 Alloy. As was stated in the monthly report 
for  April, the downstream fuel eiements (No. 1, 2, and 3) in the four 
tubes on Production Test IP-43-A-84MT (PT 105-622-~-6&) had corroded 
i n  a non-uniform fashion. Large, deep p i t s  were formed more or l e s s  
i n  a l i ne  w i t h  the direction of flow. One element was transferred t o  
the Radiometallurgy Laboratory and examined in the hot cel l .  The p i t s  
had aooth ,  sloping walls and sharp intersections jus t  as if  the metal 
had been removed with a sharp gouge. 

The appearance of these fuel elements so suggested erosion-corrosion 
or  cavitation-erosion that a laboratory experiment was designed t o  
duplicate t h i s  effect .  Same fuel elements canned in M-388 and in 1245 
alloy were exposed in  a B-D-F flow tube in the 3 4  Building along w i t h  
spindles t o  cause flow disturbances. 
varied from 1x) t o  140 p s i  and the temperature varied frm 95 t o  97 C.. 
It was estimeted that the temperature a t  the slug surface w88 65 t o  
80 C below the boiling point. 
those experienced by the downstream fuel  element in the production t e s t .  
After one week, p i t s  similar in appearance t o  those described above 
appeared on the test  pieces. 

During the test  the inlet  pressure 

These conditions were very similar t o  

The maximum penetration was over 25 mils. 

It was concluded that the pieces corroded by oavitation-erosion as a 
result of f low disturbances. The localization of the resulted 
frm the pressure and temperature condition6 a t  the downstream end 
(highest water temperature, lowest pressure, and change in flow 
pattern).  
~ u s c e p t l b i l i t i e s  of M-388 and 1245 t o  t h i s  type of attack. 
tests are  be- planned which w i l l  characterize this  phenomenon more 
clearly. 

Further tests are now in progress t o  determine the relat ive 
Other flow 

Corrosion of AX)x Alloy. 

up t o  two months. 
weight loss and by weight gain methods. 
re la t ively rapid corrosion, the corrosion rate becomes very low 
( ~ 0 . 6  mil/year) and appears t o  decrease with time. 
the only one tested so far which is resistant t o  water a t  t h i s  
temperature. 
alloys a t  370 C are too high for  practical  applications. 

The new aluminum ~ o y ,  ~ 2 0 %  (a, 5.5 w t  
H i ,  0.3 Fe, 0.2 Ti) bas been exposed t o  370 C water for  a period of 

ThC amount of corrosion has been determined by 
After a short period of 

This alloy i s  

The corrosion rates of M-388, M - k O ,  and other similar 
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Effect of Iron Additions t o  Can Stock. 
additions t o  can stock in laboratory melts on Inhibiting intergranular 
attack in hot water, a ser ies  of alloys of increasing iron concentration 
was obtained from ALCOA. These alloys, based on 1245 can stock spcci- 
fication, varied in  iron concentration fram 0.21 t o  1 . 5  per cent. To 
obtain a significant degree of protection a t  275 C, a t  l ea s t  0.4 per 
cent iron is required; a t  290 C, approximately 0.5 per cent; and a t  350 C, 
1 per cent Iron. 

To confirm the effect  of iron 

Somewhat similar results have been obtained w i t h  additions of titanium 
t o  can stock. 
quantitatively . A series of melts i s  being prepared t o  evaluate the effect  

Corrosion of Zirconium i n  Organic Coolants. Zirconium o r  i t s  alloys would 
be valuable materials for  process tubes and fuel jackets in an organic 
cooled reactor due t o  the i r  low neutron cross-section and high-temperature 
strength. 
thermal and radiolytic breakdown of the organic coolant. 
table shows hydrogen pickup in  zirconium specimens exposed t o  MIPB (mono- 
isopropyl biphenyl) in s t a t i c  reaction chambers. 
resulted from thermal breakdown of the organic material. 

However, zirconium w i l l  react  w i t h  the hydrogen formed by the 
The following 

The hydrogen pressure 

Temp. TQne Max. Pressure Hydrogen Content 
psig ppm OC Days - 

350 6-1/2 50 
350 28 50 
375 6 90 
400 4 210 

40 
380 
360 
770 

If hydrogen pressures as high as those l i s t e d  were encountered, zirconium 
could not be used as a tube and jacket material ,,in direct  contact w i t h  the 
MIPB. However, i n  an organic-cooled recirculating reactor system provided 
with a degasifier it should normally be possible t o  maintain a low part ia l  
pressure of hydrogen. 

Laboratory test  apparatus designed t o  prevent high hydrogen pa r t i a l  
pressures in the bomb used f o r  corrosion tes t ing has been constructed 
and put into operation. 
and the hydrogen t o  be vented a t  the  desired tes t ing temperature. 

This unit  allows the organic l iquid t o  reflux 

Radiametallurgical Examinations 

Examination of U@ I&E GEB-4-D ( R M - 1 8 0 ) .  
were received in  April from t h e m  . 
The first  slug, w i t h  an exposure of 145 MWD/T of uranium, was visually 
examined and then sectioned a t  the midpoint. No defects were obseTed 
in the can. The fue l  material was cracked but d id  not appear as frag- 
mented as the material from GEH-3-19. 

Two I&E slugs of U 0 2  (GEH-4-D) 
The slugs were canned in  zirconium. 

There was no evidence of melting. 

Coaxial Fuel Element Examination. The coaxial fuel element (GEH-4-15; 
RM-l75)-was sectioned, exposing a one inch longitudinal section on each 
end, t o  f a c i l i t a t e  length measurements of the  camponents w i t h  the fuel 



element intact .  
0.3 per cent. 
in the exposed portion of the fuel element. 
t inued . 

The length of the inner cylinder increased nine m i l s  o r  
There was no bonding between the inner and outer cylinder 

Examination is being con- 

Examination of Production Test 105-3 Supplement A (RM-1081. 
continued on the determination of the effects of post-irradiation 
annealing on the tensi le  properties of uranium. 
MWD/T exposure were annealed. 
a t  800 C and the  second was annealed for  10 hours at  700 C. 
and cooling ra te  of 10 C / h r  was used above 600 C (high alpha region tem- 
perature). 
being comparable t o  that for  unirradiated material. 
the sample annealed a t  TOO C was 2.1 per cent while the elongation of the 
800 C annealed sample was 12.4 per cect. 
samples of the same exposure were less than one per cent. 

Work was 

Three samples w i t h  620 
The f i rs t  sample was annealed for  10 hours 

A heating 

The yield strengths for  both samples were greatly reduced, 
The elongation of 

The elongations of unannealed 

The th i rd  sample was annealed for  three hours at  700 C. 
of 10 C / h r  ana a cooling r a t e  of 150 C/hr were used. Again, a consid- 
erable reduction (from 60,000 t o  24,000 ps i )  was observed in the yield 
strengths, although not as much as that observed for  the  sample which was 
cooled slowly fran 700 C. 

A'heatlng rate 

The elongation w a s  1.1 per cent. 

Rare Gas (RM-92). 
been constructed and found t o  be leak-proof. 
have been installed,  representing a considerable saving in  time and ex- 
pense, and a more easi ly  operated installation. 
appears t o  exist in  the d r i l l i ng  unit, although it m y  be outgassing. 
This is t o  be checked by helium leak tes t ing .  

A revised and s'lmplified glass collection t r a in  has 
Manual Toepler pump controls 

A leak of 1 .2  u/min 

Equipment for  p las t ic  f i l l i n g  of the irradiated ceramic capsules has 
been completed and i s  being tested. . . 
Basic MetallurRy Studies 

Optical and Electron Microscopy. The elcamination of the microstructure 
of materials by microscopic techniques is  a re lat ively simple and vala- 
able way for  detecting the effect  of pr ior  treatanents. 
his tor ies  such as fabrication, heat treatment, and perhaps more lmpor- 
tant,  reactor irradiation are understood, a logical approach t o  improving 
the material can be made. Specific area6 in replicas of uranium irrad- 
iated in the  M!l!R t o  a burnup of 0.07 per cent are being examined i n  
the electron microscope. 
replicas corresponding t o  the pre- and post-irradiation states have re- 
veaIed limited microstructural changes. 
however, that narrow twins present i n  a particular grain in the pre- 
i r radiat ion state have widened and coalesced as a result of the irrad- 
iation. Since electron microscopy has revealed a number of very mDall 
$racks i n  a specimen irradiated t o  aburnup of 0.03 per cent of the 
8tmsJ detailed examination of the pr ior  irradiation structure in three 
irradiated specimens (0.03, 0.07, and 0.10 per cent burnup) is being . 
made. 

If the pr ior  

Direct comparison of identical  &cas in  the 

It has been eStabliShedJ 
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E r a m l t i o n  of the microstructure of a sintered a luminum powder extrusion, 
~lcoa’-~~&f-276, containing about 16 per cent A1203 has‘ been completed. 
This specimen was etched by ion bombardment and shows not only the oxide 
particles,  but also the primary aluminum grain structure. 
far  superior t o  the etchants described in the l i t e ra ture .  

This etch is 

Additional specimens of porcelaia have been etched by ion bombardment 
t o  establish the mechanism of etching. 

. cathode and the specimen is  subject t o  sputtering, and an electr ical ly  
conducting metallic film forms on the non-conducting surface. The speci- 
men, therefore, becomes a pseudo conductor and etches under the same con- 
dit ions which apply t o  conductors. 
universal applicabili ty of ion bombardment as an etchant for  cermet,s and 
refractories i s  being prepared as w e l l  a s  a report correlating t h e  par t ic le  
size and surface characterist ics of U02 with  s interabi l i ty .  

A twenty-minute, 16 mm color movie film with sound, en%itled, “An Ad-renture 
i n  Metallurgy - The Micro-Deformation and Fracture i n  U r a n i i u n , ”  has been 
prepared for  educational and technical showings. 

A wire gauze contacting the  

A technical paper describing the 

Thermocouple Irradiation. A knowledge of the errors i n  t q e r a t u r e  
measurement of thermocouples exposed t o  a neutron flux i s  essential  if  
the results of neutron irradiations are to be eval-lated quantiTatively. 
Due t o  a lack of such knowledge, a program of measuring thermocouple 
s t ab i l i t y  is  currently under way. 
th i rd  aluminum-lead thermocouple capsule yielded twelve cooling C W P S  

for  each of the fou r  thermocouples included i n  the capsule. 
operation of the capsule disclosed no basic faulCYs in  the metnod of 
temperature maintenance and control. 
analyzed s t a t i s t i ca l ly  for  deviations i n  indicated a r res t  temperatnr2s. 
Some irregular i t ies  i n  tne duration of the thermal arrests  were observed. 
These appeared to be related t o  the prior ?hemal history of the capsde,  
such as i t s  t i z e  a+, a given texgeratru’e below os above the  arrest  y i o r  
t o  cooling. 
t b e .  
pattern of the lead about the thenocouple w e l l ;  consequently, the 
capsule is now being radiographed t o  stady the  distribution of the lead. 
Further studies of pow2r required tc heat the capside and cf the effec- 
tiveness of a i r  cooling has led t o  the conelusiosl that the to t a l  weighs 
of the capsule must be reduced to l i m i t  the gamna heating ir, the  reactor. 
Some new capsule designs are being st-Jditd f o r  t h i s  pixcpose. A t t m p s s  
t o  fabricate adequafe lead wire assemblies from the asbestos ins-Lated 
thermocouple wire oc ‘hand have been rather discouraging. The f i l l e r  
(probably a sil icone grease) used i n  the asbestos introduced a consid- 
erable galvanic effect  between open ended lead wires. 
current of the order of one volt  and 100 microamps have been measured 
in  short lengths of the copper-constantan wire. 
needed to drive off t h i s  product i n  baking out, resul t  in embri2tlement 
of the iron and chrome1 wires. ?he wire would probably function sat is-  
factor i ly  for normal industrial  applications, but the inherent uncer- 
ta inty i n  i t s  response within a reactor would jeopardize the  resul ts  of 
any in-reactor tes t s .  Replacement of this  wire by wire w i t h  a n  extra 
low boron high temperatime fiberglass insulation i s  now being considered. 

A two-week, Continuous t e s t  oi the 

Two-week 

The cooling curve data aro 32ing 

Cooling raze a?d heat:,?g rate a lso  affec’ied t h i s  srres-, 
The effects  were thought t o  be related t o  the solidification 

Voltages and 

The high temGera3ures 



Irradiation of Zircaloy-2 Tensile Specimens. 
f o r  irradiated specimens of projected structural  metals are necessary 
in establishing material l h i t a t i o n s  and optimum conditions f o r  reactor 
service. h e a l i n g  studies were completed th i s  month 03 specimens of 
Zircaloy-2, exposed in  the Materials Testizg Reactor t o  1 .4  x l o a  nvt 
( 7  1 MeV) , w i t h  the tes t ing of specimens amealed 10 and 100 hours a t  
375 C. 
measurement is  not appreciably different thac that for  removal of cold 
work. 
during annealing a t  300 C, indicating that a more mobile defect or geo- 
metrical arrangement of defects is responsible for  the yield point  
generation than for  the incr'ease i n  yield strength. 

Me:hanical.property data 

The temperature range for  recovery as indicated by yield strength 

The yield point developed i n  Zircaloy-2 by irradiation was removed 

Recrystallization and Recovery of Zirconium Alloys. 
recrystall ization and recovery i n  zircoaim, Zircaloy-2, and Zircaloy-3 
are being determined t o  establish the optimum conditions of heat t rea t -  
ment during fabrication operations. 
time, and heat t r e a t  atmosphere have been selected as variaSles. 
stock of zirconium has been prepared during the month t o  produce 0.062- 
inch thick sheet i n  10, 25, and 50 per cent cold reduction levels. The 
material was reduced from 0.250-Inch thick plate  in a series of rol l ing 
and annealing steps, the final. step being 20 per cent reduction followed 
by 600 C, one hour vacutmz anneal t o  produce uniform penultimate grain 
size for  the three conditions. 
~ i r c d o y - 3  (vacuum melted ingot) specimens of the thee  coid work levels, 
heat treated in air  and helium a t  temperatures of 300, 400, 500, 600, 700, 
and 800 C for  times of 10, 100, and 1000 minutes. nese  data are essen- 
t i a l l y  the same as those obtained for  the argon-melted Zircaloy-3 stock, 
indicating l i t t l e  effect  on the melting history on recovery of mechanical 
properties. For the 50 per cent cold worked material a minimum hardness 
was reached i n  1000 minutes at  600 C. 
sulted in increasing hardness for  both a i r  and helium atmospheres indica- 
t i ve  of gas contamination. 
cent cold worked material a lso .  
annealtng times, but was not appreciably different in helim than in. air. 

The kinetics of 

Per cent cold work, tenperatwe, 
Sample 

Hardness tests were completed for  

h e a l i n g  a t  700 and 800 C re- 

mi6 effect  vas noted i n  the 10 and 25 per 
The increase was greater for  longer 

New Fuel Element Development 

KER Size Wafer I&E Fuel Elements. 
KER wafer I&E fuel elements required for  loop tes t ing is  75 per cent 
complete. Fif+,een fuel elements have passed existing pre-irradiation 
tests and are ready for  rails  and autoclaving. The additional f ive 
are scheduled t o  be canned May 31J 1957, pending increasing the I3 of 
the washers O.OO5" which is  required t o  increase the canning yield. 

!he fabrication of the f i rs t  twenty 

Cold-Press Canning. 
evaluation of the cold-canning process is complete. 
u t i l i z e  a thin nickel sweater between the core and jacket as an U-A1 
diff'usion barrier and have been closed by the point closure technique. 
An extensive pre-irradiation examination program is being applied cur- 
rently t o  the test  elements. 
per cent. Destructive and non-destructive tes t ing  has yielded 100 per 
cent acceptance of the closures on the  test  pieces. 

Fabrication of 181 fuel elements for an in-reactor 
These elements 

The canning yield on this  test was 100 



Hot-Press C a n n i n q .  The f ina l  approvals have been obtained for  PT-IP-45-A, 
%Preliminary hraluation of Hot-Press Canned I&E S l u g s , "  RW-49746, 4/22/57. 
The fue l  elements fo r  t h i s  t e s t  w i l l  be taken t o  log-C and charged during 
a June shutdown. 

New Canning Developments. 
strengths of 10,000 p s i  are obtained on an U-Ni-A1 system. This i s  

A technique has been developed whereby bond 

achieved by drawing aluminum over nickel-plated uranium and then diffusing 
unrestrained i n  an oven a t  low temperature. 
t o  full size fue l  elements for  further development. 

The technique i s  being applied 

Roto-Arc Weldinej. 
has been attained with the Roto-Arc welding unit. Low power acd a sncr5 
time cycle were employed in  obtaining the closure. Fabrication of the 
vacuum chamber for  the small diameter Roto-Arc unit  has ? e n  completed. 
Campletion of the unit  i s  pending the a r r iva l  of core myaria1 f o r  She 
coi l .  

Successful closure of unbonded, thin-wall fuel elements 

Self-supported Fuel Elements. 
t o  accurately position the file1 element in a smooth kor- y o c e s s  tube. 

Self-supported fuel  el??zo-.-s are designed 

Support designs have been developed fo r  three dif iersnt  swvic+?s. They 
are: supports f o r  standard "F" canned fuel elements. i . A T p r f s  for  1.8- 
inch diameter KER fuel  elements, and supports for  l .b - :nch  d imeter  KEil 
start-up fue l  elements. 
systems and a production test  proposal has been wri'lten for  the standard 
"F" canned fuel  element support design. 
of t h i s  support method under reactor operating conditions i s  requlred t o  
complete the test of t h i s  system. The two a p p o r t  designs tc be used in  
the f irst  changing of the KER tubes is now approximately 70 per cens; 
completed. 

Out-of-reactor tes t ing i s  c c z l e t e  for  all 

An evaluation of +he perfomance 

Cluster Fuel Testing. 
the 

One of the in-reactor pressurized water loops a t  
Reactor KER f a c i l i t y  is now schPduled t o  o5erate st, a 5ulK outle?  

temperature of 240 C during July. 
fuel elements, which were originally designed fcr  300 Z oFeration, will 
be used t o  provide power t o  +he loop. 
completed and modified t o  run i n  the smooth w a l l  Zircsloy-2 tube provided 
a t  KER. 
dimensional inspection, and are now stored a t  1706-33. One, four-rod 
cluster  fue l  element has completed three MllR irradiation cycles for  a 
t o t a l  exposure of about 550 MWDIT. 
at tained in  a s ta inless  steel clad r - tura l  wanium KER prototype. 
Radiometallurgy examination nas Seen requested a t  the MTR in  order t o  
check the effects  of irradiation on the fuel  dimensions pr ior  t o  opar- 
ation of cllister fue l  a t  KER. 
geometry w i l l  be charged as the next cluster fuel  irradiation a t  the K'R. 

Stainless steel C l 3 d  four-rod cluster 

Forty fhel elemenss have been 

These for ty  t l a e n t s  have passed autoclave leak Zesting a?d 

This is the longest exposure yst 

A Zircaloy-2 clad fuel  element of similar 

Fuel Elements for the KER-1 Organic Loop. 
that 1.44 t o  1 . 5  OD cored fue l  elements be used for  the i n i t i a l  loadings 

It was tentatively proposed 

of the KER-1 loop. The types of cladding proposed for these runs were 
Mg - 6 w/o A l  '- 1 w/o Zn alloy {the only magnesium base tubing available),  
standard aluminum AlSi bonded, hot press aluminum with nickel diffusion 



bond, and steel. 
t o  defonuations a t  proposed KER-1 loop temperatures than pure magnesium. 
The alloys containing zinc are particularly weak. 
and hydrogen permeation t e s t s  t o  determine the su i tab i l i ty  of the mag- 
nesium alloy tubing for  the KER-1 tes t  elements were ini t ia ted.  

All the magnesium alloys tested show less resistance 

Mechanical s t ab i l i t y  

Thin W a l l  Stainless Steel Fuel Claddinq. Uranium rods of 0.570-inch 
diameter were clad with 0.007-inch wall stainless steel tubing. This 
thin walled cladding collapsed into the tube end clearance under the 
pressure exerted during autoclaving in 300 C water. 
provided was that required t o  eliminate longitudinal thermal stresses 
in  the cladding during reactor operation. Under constant temperature 
conditions in  the autoclave the end clearance was not taken up by d i f -  
ferent ia l  thermal expansion and hydrostatic pressure forced the can w a l l  
into the gap. 
the radial  clearance. 
have occurred in  reactor operation, there i s  a need for  a better end 
cap design which provides support direct ly  t o  the uranium core. 
imental end caps bored t o  receive a portion of the uranium core are 
being fabricated. 

The end clearance 

Longitudinal wrinkles also occurred in the clad due t o  
Although the type of damage observed should not 

Exper- 

Seven-Rod Cluster Fuel Element Program. 
a fuel element capable of performing sat isfactor i ly  a t  higher operating 

As part  of a program t o  develop 

temperatures, higher specific powers, and higher burnups than present 
Hanford fuel  elements, an irradiation test of three, seven-rod cluster 
fuel elements is being conducted in a KE through-hole fac i l i ty .  This 
test was currently scheduled for  discharge a t  600 MUD/T. 
more valuable data w i l l  be obtained a t  longer exposures, an extension 
was obtained t o  leave the three seven-rod cluster  fuel elements in the 
reactor for  a t o t a l  exposure of l O d 0  MWD/T. 

However, since 

Coaxial Fuel Element. Coaxial fuel  elements are of interest for  HAP0 
reactor application because they offer promise o f  having the increased 
spli t  fa i lure  resistance of the larger  inner diameter cored element 
without the accompanying. react ivi ty  deficiency. 
of t h i s  design was irradiated i n  the MlR fo r  one reactor cycle as a 
heat transfer experiment. The sample i s  now being examined in Radio- 
metallurgy in order t o  determine w h a t  temperatures wereereached during 
operation and w h a t  dimensional changes may have resulted fmm irradi-  
ation. Previously, it had been found that the external dimensions were 
essentially unchanged as a result of irradiation. A t  the end of the 
month cuts were made so as t o  permit measurement of the length of the 
inner tube and examination of the inter ior  of the specimen. No mea- 
surements had been made yet, however. It i s  anticipated that the 
examination of t h i s  sample w l l l  permit the design of a specimen for  
irradiation t o  high exposure under the desired conditions, i.e., the 
inner tube as gamma uranium and the outer tube as alpha uranlum. 

A fuel element specimen 

Insulated Fuel Elements. Insulated fuel elements, i n  which the uranium 
fuel operates a t  high surface and central  temperatures, may prove re- 
s is tant  t o  thermal stress failure. Three cored insulated fuel elements 
have completed an irradiation in KW-3674 through-hole. The through-hole 



tes t  assembly with contained fue l  elements was discharged without incident 
a t  a calculated exposure of 617 MWD/T. 
cut open i n  the KW basin and the fuel  elements w i l l  be discharged for  
cursory examination. After t h i s  preliminary examination the elements 
w i l l  be shipped t o  the B basin where a more detailed examination w i l l  be 
made and one of the elements w i l l  be fractured. It is  hoped that an 
indication of the uranium operating temperature may be gained by exam- 
ining the fractured piece. Following th i s ,  shipment w i l l  be made t o  the 
W O  Radiometallurgy f ac i l i t y  for  scheduled post-irradiation evaluation. 

The through-hole assembly w i l l  be 

Document HW-49769, "Proposal for  the Irradiation Testing of Solid In- 
sulated hrel  Elements," has Seen issued. 
a production test for  authorizing irradiation of solid insulated fuel  
elements is being prepared. A t  an anticipated power of 53.5 h / f t  and 
with 0.001" of insulation (anodized aluminum), a uranim surface tem- 
perature of 420 C and a maximum temperature of 850 C w i l l  be obtained. 
I f  the calculated temperatures prevail, polyphase operation of the 
uranium fuel  w i l l  resul t .  mere  
appears t o  be no hazard with the sol.id insulated fuel  element irradi-  
ation greater than w i t h  the cored insulated P e l  element irradiation 
jus t  completed in KW-3674. 

On t h e  basis of t h i s  proposal 

GOU exposure w i l l  be 600 MWD/T. 

U-Mg Fuel Material. 
for  high exposure use, particularly with an organic coolant. 
s ize  U-Mg fuel  element containing 35 v/o enriched uranim in a Mg - 
1.5  w/o S i  alloy matrix has been exambed i n  the Radiometall-argy f ac i l i t y  
after irradiation a t  the KD. 
sional. growth, amounting t o  about 4 v/o expansion of the fuel  aaterial, 
that occurred during irradiation. Contact between clad and :ore v a s  
s t i l l  intimate and there was'no evidence of porosity in %he fuel material. 
A similar fuel  element has been exanined metallographically a f t e r  baking 
a t  400 C for  100 hours. 
precipitation of some phase, bossibly Mg2Si which*has come ou2 of' supor- 
saturated solution in  the Mg during the 400 C heat troafmmt. Whe2her 
or not such an e f fec t  could account for  m y  of the volme %pansion of 
the fuel  material during irradiation has not been fietermined. 

U-Mg fuel  material is being studied as a candidate 
A U P 0  

No explanation is apparmt for :he dimen- 

The matrix material has been altered by the 

Calculations fo r  the Thermal Stresses i n  Cylindrical Fuel Elements. Nu- 
merical cal'culations for  the thermal stresses ar,d s t ra ins  i n  cylindrical 
reactor fuel  elements have Seen comgleted f o r  solid, cored, in5ernally 
cooled, and internally and exTernally coolsd fuel el@men',s. These cal- 
culations were based on a method gf analysis which utilizes 91% material 
model fo r  uranium described ear l ie r .  In a l l  the cases considered t o  date, 
the cooled surfaces remained a t  '200 C v i th  the maximum temperature ob- 
tained after one half hour of a uniform ra te  of power increase and +,hen 
held constant fo r  an additional half hour. The solutions are time 
dependent and consider the effects  of s t ress  relaxation. 

Organic Coolant Technology Evaluation Task Force. Members of Fuels 
Development have worked w i t h  Tersonnel of HLO, IPD, azd F P D  during the 
month on a c r i t i c a l  evaluation of the current status of organic 
coolant technology for  I P R  application. 
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The goal of the t a sk  force i s  t o  prepare a detailed technical report 
which summarizes existing pertinent data and points out c r i t i ca l -  data 
that are not now in existence. 

Thermal Coefficient of Heat Transfer Between Uranium and Can. 
contact coefficient measuring apparatus that w i l l  be used t o  determine 

A thermal 

constants required for  predicting the temperature drop across the can- 
fuel interface of fuel elements i s  being fabricated in the shop. 
of the important factors in  the conductance equation is the constriction 
number which equals the square root of the r a t io  of solid contact t o  
to t a l  area. The area of solid contact is determined by the Meyer 
hardness. Examination of the Meyer hot hardness data for  Mg, AI., and 
magnesium alloys obtained by Goffard revealed that the Zener-Holloman 
relation for  correlating creep stress with creep rate, time, and t e m -  
perature also applies t o  Meyer hardness. 
able, t h i s  correlation w i l l  be tested t o  see i f  predicted changes in 
bond conductance with time, temperature, and pressure agree with ewer-  
imental values. 

One 

. 

When the equipment i s  avail- 

Indentation Testing. 
selected alloys as a function of time and temperature i s  being conducted 
as a measure of t he i r  creep characterist ics.  Data obtained from such 
tests w i l l  be useful in designing fuel  element cumponents such as clad- 
ding, ribbons, f ins ,  projections, spiders, supports, etc. ,  for  use in 
high temperature coolants. 
is  as good as some Mg alloys and better than other Mg alloys from the 
hot indentation standpoint in the temperature range of 300-450 C at  
extended times (100-1000 hours). 
bet ter  than pure Mg by a factor  of 3-4 and SAP (sintered aluminum powder) 
i s  bet ter  than 2s aluminum by a factor  of 5-7. 

Semice. Two hemispherical castings of zinc and twelve of aluminum- 
s i l icon eutectic alloy w e r e  made for  Plutonium Metallurgy Operation, 
using the 306 f a c i l i t i e s .  The quality of the castings was high with 
smooth surfaces and an absence of coring. 

The sizing of Zircaloy-2 tubing and the sizing and forming of internally 
multi-ribbed aluminum tubing by swaging is progressing. 
required t o  produce a fully satisfactory product. 

Indentation testing of magnesium and aluminum and 

The tests so far indicate the pure magnesium 

Commercially pure (2s) a luminum is  

These tests are continuing. 

More work i s  

One hundred and twenty fee t  of type 302 stainless steel w i r e  has been 
swaged and then formed t o  a rectangular cross section w i t h  the d r a w -  
bench and tu rk ' s  head. This w i r e  w i l l  be used fo r  concentric fuel 
element spacers. 

2 .  REACTOR PROGRAM 

Coolant Systems Development 

Sincsle Pass Coolant Development. 
aluminum alloy jacketed fuel elements frcln the f irst  in-reactor test  
was completed. 

Examination of discharged M-388 

The localized attack previously reported was found 



on the last slug downstream in each tube (M-388 in each case); a minor 
amount of local attack was observed on one.1245 slug and two M-388 
pieces further upstream. Weight loss data show no appreciable differ-  
ence in t he  general corrosion resistance between the two alloys except 
for  a s l ight  indication that M-388 has a lower generalized corrosion 
rate  than 1245 a t  the higher temperatures. If subsequent tests demon- 
strate that the localized attack i s  a result of position in the tube, 
and not a function of the type of alloy, conversion t o  M-388 jackets 
appears feasible. 

KEEl Activities. 
dummy fuel charges. 
encountered in two of the loops. 
with standard sized M-388 jacketed slugs with collapsible r a i l s  on May 25. 
Subsequent operation, with inlet  water temperatures near 150 C and outlet  
water temperatures near 2QO C, have been smooth. 

Three KER water loops were operated in-reactor w i t h  
Mechanical and e lec t r ica l  d i f f icu l t ies  have been 

The remaining loop, No. 4, was charged 

Rupture Simulation Tests. 
conducted using standard diameter slugs. 
wafers) were ruptured in the temperature range 160-280 C; some tube 
bulging but no sp l i t t i ng  occurred; approximately half the flow annulus 
was blocked. Four massive elements w i t h  collapsible rails were rupture 
tested a t  temperatures from x ) O - 2 6 0  C. In each case complete flow 
blockage and severe tube damage resulted. 

Organic Coolant Technoloa. 
conversion program have been summarized in a rough draf t  report. 
maximum tube out le t  temperature of 675 F has been established based on 
filming effects  of M I P B  a t  high temperatures. Recent filming data ob- 
tained by the Naval Research Laboratory has permitted sett ing the filming 
temperature lait w i t h  a known factor of safety (approximately 50 F).  

N i n e  simulated fuel  element rupture t e s t s  were 
Five wafer slugs (3/16-inch 

Technical aspects of the KER organic coolant 
A 

Aluminum Corrosion Studies. An out-of -reactor corsosion t e s t  was begun 
i n  which the several fuel element types t o  be tested in KER are exposed 
t o  pH 4.5, phosphate inhibited water a t  300 C. 
Elephant and Cow slugs, four-rod cluster elements, and standard diameter, 
self-supported pieces. 

Included in the t e s t  are 

Thermal Hydraulics Studies 

Single Tube Flow Anomaly Studies. 
determine the  transient responses in  a reactor process tube following 
an imposed hazardous operating condition. 
tests were performed: 
operating a t  normal conditions, ( 2 )  flow was instantaneously reduced 
t o  a value as  small as 20 per cent of normal, and (3)  a slight power 
increase was given t o  a process tube operating a t  incipient instabi l i ty  
f l o w  conditfons. A t o t a l  of 90 separate runs have been made in the 
current series of t e s t s .  Of these, 50 apply t o  B-D-F type reactors, 
13 apply t o  K type reactors, and 27 were made t o  determine specific 
characterist ics of the apparatus. 

Experimentation was continued t o  

Three different types of 
(1) a power surge was imposed on a process tube 



Water Boilout Studies. 
personnel from Process ana Reactor Development Operation, IPD, on the 
transient behavior of a process tube following 100 per cent flow re- 
duction. A special process tube which allowed a determination of the 
steam-water fraction a t  any point i n  the process tube during the test  
was used. 
Operation t o  determine the necessity of accelerated ver t ical  safety 
rods a t  B-D-F and C type reactors. 

Experimental tests were performed joint ly  with 

Results w i l l  be used by Process and Reactor Development 

Hydraulic Studies. Testing was in i t ia ted  on devices t o  provide mixing 
between the annulus and hole flow streams in I&E slugs. Two types of 
mixing devices have been tested t o  date. 
introduces approximately a 10 per cent increase i n  the pressure drop 
of a regular column of I&E slugs, but results in only moderate mixing. 
A device especially constructed t o  achieve a high degree of mixing 
introduced as much as 20 per cent increase in the pressure drop of a 
regular I&E slug column. 

The hydraulic characterist ics of 5-D-F type I&E slugs have been deter- 
mined. For the cas? of normal flow the pressure drop of an I&E column 
of slugs is  about 83 per cent of the pressure drop of a normal charge 
of solid slugs. 

A short perforated slug 

A special “cavitation” or i f ize  for a poison column a t  DR reactor was 
‘ sized using the hydraulics apparatus. The size deliberately selected 

was such that c r i t i c a l  flow of approximately 25,gpm would result re- 
gardless of poison column length. This prevents poison slug Vibration 
a t  high f l a w  ra tes  otherwise associated with reduced charge length 
w h i l e  assuring sufficient flow for  flush discharge with maximum charge 
length. U s e  of or i f ices  of t h i s  type which exploit c r i t i c a l  flow as a 
novel means of flow control, and as specified by personnel i n  the 
Process and Reactor Development Operation of IPD, represents the f irst  
application of this technique a t  Eianford. 

Irradiation T e s t  Engineering 

Shielding Studies. 
KE reactor t o  determine neutron leakage from the VSR channels before 
the proposed honing of the VSR step plugs. 
be repeated after honing of the step plugs t o  determine the increase 
i n  neutron dose result ing from the VSR step plug modification. 

Neutron dose measurements were made on the top of 

These measurements w i l l  

Temperatures measurements were made a t  the bottom of the DR Tes t  Well 
t o  determine the effect  of fringe poisoning a t  DR reactor on the shield 
temperature. The indicated temperatures averaged 65 C. Shield tem- 
peratures pr ior  t o  fringe poisoning were in the vicini ty  of 120 C, 

Orders have now been placed for  moet of the camponents f o r  the neutron 
spectrometer. 
Technical Measurements Corporation has been ordered. 

A 100-channel analyzer recently made available by 
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Exposure of Candidate Organis Coolants. 
ampoules containing biphenyl, nonomethyl biphenyl, and monoisopropyl 
biphenyl have been exposed in :he Snout IS t e s t  hole a t  the KE Reactor. 
Apart from the study of organic compounds, the exposure has served as 
a test of obtaining different  constant exposure temperatures by varying 
the heat generation (e.g., by gamma heating) within the sample container. 
The sample containers employed consisted of an aluminum can in  which a 
soXid aluminum cylinder vas concentrically positioned by means of an 
alundum rod, thereby leaving an air  gap be2ween the central  cylinder 
and the can wall. 
caps by alsinag spacers. 
and thus the equili5rium heat generation, different  constant temperatures 
were obtained a t  a constant reactor power level.  

Three sets of %tree quartz 

The central  cyiinder was also insulated from the er,d 
By varying the =ass of the central  cylinder 

The temperature which was recorded during %he eight-hoar exposure period 
suddenly dropped frcm 260 C t o  54 C in  one of %e sets of samples. 
reason fo r  t h i s  failure w F l l  be investigaTed when %e cont.ai?zrs are 
opened. 
4 C and 340 i 4 C. EquiliSrium tem2eratures calclulated for these! con- 
ta iners  were 380 C and 400 C, respectively. The 3iffclrorce be5ween 
actual and calculated temperat-xes is  pro3ably a resul3 of over- 
simplified heat transfer calculations. 2ecause the mvmt of heat gen- 
erating material may be eas i ly  varied, this me+,hod aFpears t o  be capable 
of furnishing constan5 temperszxre expos-xes over a range of 100 to 500 C.  

The 

The remaining two sets attained consfmt ';emprat,urPs of 320 2 

Graphite Burnout Moci+Jorinq - P ' Z - 2 - 2 5 - A .  
samples charged int,o bare m.a.1~01 3Lbl-E 12 ;he 3 EeaSor CP Parch 30, 

Fif%ee* virglr, CS-;BF graphite 

1956, were discharged on May 10, 1557, after ac af ' fe ' : ive  exposure period 
of 243.4 operat,ing days. n e  average rat,es of axi ia t icn 0: 5hDsa samples 
as determined by t h e i r  weight loss are  ?a-c-d.at?d 'C.OioW as  a fimc+ion of 
posi+,ion i n  the 
deviations from 
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channel. The l i z i t s  of e r rc r  l:s?%$ are ' ~ c t  stsndard 
the man. 

These burnont rates ccnzpare favorably w i ? n  rstes %qer ienced p r w i o d s l y  . 
The oxidation rate of the grspnife nmera:or is EO? cxc?essive &icier 
present operating conditions. 

- High Temperature Zrradiatioc of C r s D h i + e  - 2 3 - 9 .  -ne XH-9-5 Test 
assemblv nas been fabrlcated and w i l l  be shipped -0 The Materials - -  
Testing Reacc,or f o r  insertion In July. This sss-mSly contains fodx 
graphite samples wnich w i l l .  be. irrsdiated a t  approximately 759 C fcr 
four cycles of t'nrea weeks each, 
design in an ef for t  t o  oS-,ain a more rqiiable ssserczly. 

Modifications have 'ce% made in :he 
Exanination of 

I 5  



the previous assembly, GEH-9-4, showed that the thermocouple and heater 
insulation was seriously degraded. In the new assembly thermocouple 
and heater wires i n  the high neutron flux region are insulated with 
L-6 grade vitreous alumina. 

Graphite Stored Enerpy. 
detenninations of the stored energy content of graphite samples irrad- 
iated i n  GEH-9-4 have been received from the National Bureau of Standards. 
H a l f  of each sample was annealed t o  104 K-cal/g-atom ( 3  hours at  1000 C) 
and also measured for  stored energy content. 
the distribution of stored energy above and below 1000 C for  each specimen. 

Results of the different ia l  heat of cmbustion 

This allowed a measure of 

These data represent the first determinations of stored energy under 
these high exposure, high temperature conditions. 
that the magnitude of stored energy is re lat ively low (e  .g., 8.9 cal/gm 
for N 10,000 MWD/T a t  > 650 C exposure) and that most of the stored 
energy i s  stored above the irradiation temperature but below an ac t i -  
vation energy of 100 k-cal/g-atm. Although these preliminary results 
w i l l  be checked in future irradiations,  they do not suggest any stored 
energy problems in that par t  of the graphite above 500 C in Hanford 
reactors. 

It may be concluded 

Infrared Spectra of Irradiated Plastics.  Infrared spectra of thin films 
of polyethylene irradiated in air  t o  108 r have sham that oxidation and 
chaiges i n  unsaturation are the m a i n  chemical effects. 
results principally in the fonnation of ketone and aldehyde groups. 

The oxidation 

new p la s t i c  materials; Lexan, a General Electric product, and Film 202, 
a Bayaer (German) product, have been irradiated in air  an examined. No 

3.27 x lo8 r, a strong band fram hydroxyl (OH) absorption appeared indi- 
cating chain cleavage. 

changes in their infrared spectra were found after 1 x 10 8 r. Following 

Graphite Purity Measurements. Purity tes t ing of the first series of 
experimental graphites received fran the National Carbon Company has 
been completed. -These graphites represent three Innovations in graphite 
properties: 
impregnation, (2) graphite welded with a special cement, and (3) graphite 
purified i n  8 x 8" cross section. Standard AGCIT bars made of current r a w  
materials were included for  comparison. 

(1) graphite made impervious t o  l iquids and gases by resin 

Canparison of these graphites w i t h  previous graphites shows: 

1: Standard AGCXC graphite compares well w i t h  earlier CS and KC 
graphite. 

2. Resin impregnation and heat treatment t o  900 C of either 
ACOT or OBF material results in sufficient impurities t o  
prevent their use as massive moderators. 
Butt jo in ts  cemented and heat treated t o  250 C and 900 C 
show s l igh t ly  greater purity with the higher set t ing tem- 
perature; however, on the basis of only two tests t h i s  may 
not be significant. 
GBF graphite processed in 8 x 8" cross section i s  as pure as 
previous 4 x 4" cross section material. 

3. 

4. 



Thermocouple Sampling. 
miscellaneous pieces of thermocouple wire were removed from the graphite 
stringer RS-6 at  KE Reactor and are  now in the 3730 Building awaiting 
further examination and testing. O f  the three thermocouples, two had 
fai led and one was indicating reasonable temperatures a t  the time of 
removal. 
couples more d i f f icu l t .  

Three thermocouple hot junctions and several 

High radiation levels were encountered, making recovery of the 

The aluminum pul l  w i r e  ins ta l led i n  the stringer had melted a t  several 
points. Insulation on the thermocouple wire was black and charred and 
flaked o f f  w i t h  any mechanical abrasion. Thermal emf's w i l l  be checked 
on the couples and lead wire resistance determined in  an ef for t  t o  find 
the cause of the fai lures .  

Structural Materials Development 

B-D-F Size Zircaloy Process Tubes. Contract DDR-5, w i t h  Superior Tube 
Campany, ca l l s  for  the  conversion of 30 ZFrcaloy-3 b i l l e t s  t o  60 B-D-F - - -  
size reactor process tubes. New tube-reducing tooling for  use i n  work 
on the contract was ordered the week of April 1, and was scheduled f o r  
delivery by May 21. 
with the new tooling and a delay in the modification of the tube re- 
ducing machine indicate that no additions1 tube reducing work can be 
performed on Contract DDR-5 un t i l  August. 

Contract DDR-6, with Allegheny-Ludlum Steel Corporation, also ca l l s  for 
the conversion of 30 Zircaloy-3 b i l l e t s  t o  60 B-D-F size reactor process 
tubes. 
performed a t  Tube Reducing Corporation t o  determine the basis for  the 
design of tube reducing tooling. 
from Tube Reducing, Allegheny-Ludlum, and W O .  The analysis of the  
resul$s confirmed the necessity for  tool designs t o  give equal reductions 
of area of the tube w a l l  and of the ribs. The des5rability fo r  d i s -  
t r ibut ing the reduction of s e a  along the ent i re  working length of the 
tube reducing mandrel was also demonstrated. 
designs used d id  not conform t o  these c r i te r ia .  

However, the procurement of extrusions for  use 

As a part  of the work on this contract a series of tests was 

The tests were performed by personnel 

It was found tha t  the t o o l  

Steps that are being taken i n  the application of the test resul ts  in- 
clude revision of the existing mandrel and fabrication of new dies t o  
comply w i t h  the know tool  design c r i te r ia ,  the development of methods 
f o r  accurately locating the tooling i n  the tube reducing machine i n  
the design locations, and the assignment of qualified development 
personnel t o  the project a t  Tube Reducing Corporation.. 

It i s  anticipated that the tube reducing of the remaining tube blanks 
w i l l  be performed about June 7 and 8 on a machine of more recent design 
than the  one which has been used t o  date. The newer machine w i l l  
f a c i l i t a t e  the use of long tube blanks and a lso  provide an improved 
feed mechanism. 

Zirconium Alloy Creep Testing Program. Document HW-50335, ent i t led 
"The Status of the Zirconium Alloy Creep Testing Program a t  Battelle," 
summsrizes the work that has been performed a t  BMI as a p a r t  of their  

I 1 0 3 3 1 1  



B. 

C. 

Hanford assistance program. 
i s  also described. 
since the present data indicate tha t  a re l iable  secondary creep rate i s  
not established i n  a 1000-hour test .  

A proposed program for  the 1958 f i s ca l  year 
All future creep t e s t s  w i l l  be of 2000-hour duration 

The two creep tests on Zircaloy-2 a t  Hanford were terminated by a power 
outage a f t e r  about 1700 hours. 
ready for tes t ing under conditions of 15,000 p s i  a t  550 F and 15,000 ps i  
a t  650 F. 

Two more Zircaloy-2 t e s t  specimens are 

Zircaloy-2 HydroRenation. 
ation on the physical and mechanical properties of zirconium alloys i s  

The effect  of controlled amounts of hydrogen- 

being determined in the laboratory. The equipment fo r  t h i s  work has been 
constructed and calibrated, and during the month three Zircaloy-2 samples 
were hydrogenated t o  approximately 1000 ppm of hydrogen. 
ance values, as determined by weight gains during hydrogenation of three 
samples were 96.2, 100.0, and 98.1 per cent, respectively. 

Hydrogen bal- 

An experimental program has been outlined t o  establish an annealing 
schedule which w i l l  assure that specimens hydrogenated en masse w i l l  be 
homogeneous within themselves and w i t h  respect t o  each other. 

B u r s t  Testing Facil i ty.  
process-tube connection design have been fabricated. 

Specimens which duplicate the KER 'nozzle-to- 
The strength at 

operating xmperature of t h i s  type of connection will be determined by 
connecting a test  assembly t o  the ELMO-7 loop. 
hazard of such a tes t  has been considered and adequate safety precautions 
w i l l  be taken. 
with the single objective of evaluating the safety factor associated 
w i t h  the KER tube-to-nozzle connection design. 

The potential  explosive 

The experimeatal arrangement w i l l  be of tempokry nature 

M-257 Aluminum Alloy Process Tubinq. 
tubing received from Alcoa on May 24 included six*lengthe of KER size 

The M-257 aluminum r ibless  process 

tubing and 11 lengths of B-D-F size  tubing. 
fu l ly  tested and inspected pr ior  t o  scheduling instal la t ion in the Hanford 
reactors. 

This tubing w i l l  be care- 

WEAPONS - 3000 PROGRAM 

Research and development in the f i e ld  of plutonium metallurgy continued in  
support of the Hanford 234-5 Building' Operations and weapons develgrment 
programs of the University of California Radiation Laboratory (Project 
Whitney). 
bution lists appropriate to weapons development work. 

Details of these ac t iv i t i e s  are  reported separately v ia  distri- 

Corrosion and Coatings Service Work 

The inter ior  of a reactor moderator tank for  use-with the PcllB,vas treated- 
with-a chromate conversion coating. 
were also treated. 

. 
~- 

'Three annular tanks for  t h i s  reactor 
The tes t ing of paint coatings for  use in 313 Building 
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was continued. Several hot pressed I&E fuel  elements were tested under flow 
conditions for 
surf ace. 

localized corrosion result ing from a rough area in  the inside 

Radiometallurgy Service 

I&E Slws (RM-179). 
Rupture Test - C Reactor) were selected by Process and Reactor Development 
Operations personnel for  detailed radiometallurgical examination. 
of these slugs was irradiated in  tube-0973-C t o  a slug exposure of 1840 MWD/t 
a t  a slug power of 52 ku/ft. The posit ion of th i s  slug in  the tube’ w a s  No. 7 
from the  downstream end. 
nothing abnormal. 
of the slug revealed no macro-cracks or other abnormalities i n  the uranium, 

’ 

Several I&E slugs irradiated under PT 105-615-A (I&E 

The f i r s t  

V i s u a l  examination of the  outer jacket revealed 
Examination of transverse and longitudlnal cross sections 

. and the bond appeared t o  be i n  good condition. 

Examination of Ruptured Slug from 36594 (RM-185). 
diametrically s p l i t  slug fom 3659-C were separated, the exposed uranium w a s  
e lectrolyt ical ly  cleaned, and photographs w e r e  made. From the longitudinal 
axis of the  slug and extending radial ly  outward, the fractured surface in  one 
direction is  very smooth and l i e s  i n  the same plane while i n  the other direc- 
t ion  the exposed uranium is very irregular.  .This was noted along the en t i re  
length of the slug. Along the smooth-fracture side, the can w a l l  was com- 
pletely separated the  en t i re  length of the  slug and approximately a one-eighth 
inch gap was noted. 

The two halves of the  

On the opposite side the can Val1 was par t ia l ly  intact .  

Failure of Redox Steam Feed Line (RM-188). 
stainless steel-steam pipe removed from the concrete shield,ing i n  the Redox 
p l a n t  revealed many p i t s  and surface cracks on the outside of the  pipe, some 
of which penetrated the pipe w a l l .  
Research and Development personnel) t h a t  decomposition of a polyvinyl chloride 
wrapping a r o k d  the pipe contributed t o  chloride stre:s-corrosion cracking 
of the s ta inless  s teel .  

Examination of a section of fa i led 

It i s  tentatively believed ( w i t h  Chemical 

Metallography Service 

In view of the  advantages gained by the use of an anodizing treatment t o  
produce increased contrast and delineate the microstructure of polished 
zirconium specimens for  polarized l i g h t  examination, an investigation i s  
under way t o  es tabl ish whether some anodizing treatment can produce equally 
good resul ts  on uranium. To date a l l  attempts have shown negative results.  

An iavestigation of the etching properties of the standard electrolyt ic  
polishing solution for  uranium (phosphoric acid, ethylene glycol and ethanol 
in  the proportions of 5:5:8) has revealed the possibi l i ty  of using t h i s  
solution t o  etch uranium specimens for  examination of the microstructure 
under bright f i e ld  illumination as well as polarized l igh t .  Results t o  
date have been promising and it is  believed that a method for bright f i e ld  
etching can be worked out and used advantageously. 



m m  M-17 

. Samples Processed During the Month 

Total samples processed: 176 

Photographs : 
Micrographs 157 
Macrographs 121 

Total 278 

The following Trips and V i s i t s  Reports apply t o  ac t iv i t i e s  on 2000, 3000, and 
4000 Programs. 
a te ly  i n  HW-50339 A2. 

Technical ac t iv i t i e s  on the 4000 Program are reported separ- 

Acting Manager, React04 &d Fuels 
Research and Development Operation 
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TECHNICAL ACTrVIT IES 

REACTOR DEVELOPMENT - 4000 PROGRAM 

REACTOR & FUELS RESEARCH & DEVELOPMENT 

PLUTONIUM RECYCLE PROGRAM 

Plutonium Fuels 

Capsule I r radiat ion. ,  An important par t  of the Plutonium Recycle Program is  
the investigation, testing, and evaluation of potential  plutonium-bearing fuel 
materials. Two fuel materials, Al - 1.65 w/o Pu alloy and Al - 12 w/o S i  - 
1.65 w/o Pu alloy, were selected for  immediate irradiation tes t ing i n  the MTR. 
The former material i s  of special interest  since it is  the fuel  material 
planned for i n i t i a l  PRP reactor operation. The latter material appears 
a t t rac t ive  as a fuel  and i s  being investigated because it has been reported 
that the s i l icon addition enhances the corrosion resistance of t h i s  material 
t o  high temperature water. 

Two capsules of each fuel material are  being irradiated t o  25 and 50 per cent 
burnup of the plutonium atoms. Eleven fue l  material cores were case fo r  the 
fabrication of the capsules. These cores were cast  as 6" rods and the cast- 
ings were radiographically perfect. Best casting resu l t s  were obtained w i t h  
the Al-Si-Pu alloys w i t h  m e l t  and mold temperatures of 815 and 250 C, respec- 
t ively.  
and 250 C, respectively. 
d i f f i cu l t  t o  s a w  by hand than were the Al-Pu rods; however, the Pu did not 
have noticeable detrimental effects  on the Al-Si base material. 

The Al-Pu al loy was cast  with a melt and mold temperature of 850 
It was noted that the Al-Si-Pu rods were more 

These rods were machined t o  a O . 5 O l "  OD and a 2.00" length. 
jackets were machined from Zircaloy-2 bar stock. There was no bond between 
the fuel material and i t s  jacket and there was a 3-mil  roam temperature gap 
between the two. There w i l l  be intimate surface-to-surface contact under 
operating conditions. A 12-mil space between the  fue l  material and the  cap 
was provided for  the d i f fe ren t ia l  thermal expansion of the two materials. 
The calculated core temperature for  a specific power generation, three times 
t h a t  which is  expected in the PRPR, i s  340 C i n  the MTR and a coolant tem- 
perature of 40 C .  
and autoclaved for  100 hours in  100 p s i  steam and shipped t o  the M!FR. The 
completed capsules were 2.53" long and had an OD over the jacket of 0.565". 
These capsules were charged in the reactor i n  Cycle 87 on May 13, 1957, as 
scheduled. One capsule of each fue l  material w i l l  be irradiated fo r  one 
reactor cycle and one of each material f o r  two reactor cycles which i s  25 
and 50 per cent burnup of the Pu atoms, respectively. Upon completion of 
irradiation, the capsules w i l l  be returned t o  HAP0 fo r  radiometallurgical 
examination and the irradiated material w i l l  then be turned over t o  Chemical 
Research for  separation studies. 

The capsule 

Two capsules of each fuel material were assembled, welded, 
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Three metallographic samples of the Al - 1.65 w/o Pu alloy w e r e  prepared and 
examined. It was observed that the second phase which appears t o  be of 
eutectic composition uniformly outlines the primary Al grain boundaries 
throughout the rod. 

Corrosion Tests. 
using uranium as a standin material for  plutonium are being corrosion tested 
by Corrosion and Coatings personnel. 

An Al - 0.5 w/o Fe - 1.0 w/o N i - -  1.5 w/o U-238 al loy core was canned i n  
Zircaloy and defected with a 1/16'' diameter hole. This sample was auto- 
claved a t  350 C for  24 hours. While the sample apparently did not s w e l l  
radially,  it did lengthen enough t o  crack the can a t  the base of one weld. 
A similar test of an A l  - 12 w/o SI - -1 .5  w/o u-238 alloy w i l l  be conducted 
as soon as some of t h i s  material becomes available. 

Defected zirconium-clad capsules containing aluminum alloys, 

Formability Studies. 
AI,-Si-U alloys. 
continuing. 
complete and preliminary tool  design is  finished. 

Alloys are being fabricated for  formability studies of 
Design and assembly of the l25-ton extrusion press is  

Fabrication of the hydraulic pumping unit i s  about one-fourth 

PCTR Tests. 
contained Al - 1.65 w/o Pu alloy cores were returned for  some end cap modi- 
f ications.  
or holders were altered.  This change necessitated end cap contour modifi- 
cations on 12 fue l  elements. These modifications were made and the fuel 
elements returned t o  the PCTR for use in the 8" l a t t i c e  tests which are t o  
commence shortly. 

The PRPR fuel elements fabricated fo r  PCTR l a t t i c e  tes t ing which 

Following the tests for  the 7" l a t t i ce ,  the fuel element "spiders" 

Some of the  oxide preparation equipment has been received. 

Pu-U MFxed Oxide. 
the Research and Engineering Operation of CPD.. The mixed crystals  (140 grams) 
were prepared from a n i t r a t e  solution of Pu and U w i t h  a Pu-to-U ra t io  of 
one t o  five.  It is planned t o  achieve the desired Pu cdrmposition, about 
1 w/o Pu, by di lut ing the one t o  f ive m i x t u r e  w i t h  pure U02. Preliminary 
x-ray analysis of t h i s  material indicated that it is a solid solution of 
PuO2-UO2. Due t o  the lack of a hydrogen sintering furnace, it w F l l  be 
attempted t o  vacuum s in te r  the  oxides in the NRC vacuum furnace. It is not 
yet known if t h i s  method of sintering w i l l  be satisfactory. 

U02 Fuel Development 

Mixed crystal  oxides of Pu and U have been received from 

Nested Tubular Fuel Elements. 
t o  determine latt ice dimensions fo r  the PRPR require 21 feet of U 0 2  fuel 

PCTR tests of nested tubular fuel elements 

elements. 
forming, followed by sintering and grinding t o  f inal  dimensions. Forming 
of the central  rod was completed by an extrusion process. The inner tube 
was formed by compaction in  a die.  ,The outer tube, having a large cross- 
sectional area, requires a very large force for forming by compaction in 
a die; therefore, these large shapes were pre-formed in  a die a t  low 
pressures and then isostat ical ly  pressed t o  obtain the necessary green 
density. 
for the three steps of fo-ming, sintering, and grinding, i s  as follows: 

The fuel elements are being fabricated from U02 powder by cold- 

The per cent completion of each element of the fuel assemblies, 

UNCLASSIFIED 

I 1 0 3 1 2 b  



UNCLASSLFIEI) =-3 m-50339 EEEI 

Element Forming Sintering Grinding 

Central Rod 100 100 100 
Inner Tube 100 10 5 
Outer Tube 100 20 15 

Zircaloy Clad, U02 I&E Fuel Elements. 
assembly 01 concentric tubes of U02 are expected to offer higher uranium 
density and better utilization of coolant %ban are the more conventional 
rod bundles. 
PRP, two tubular ceramic fuel elements (1.440" OD x 0.400" ID x 4.44" long) 
consisting of 92 per cent dense U02 clad in 0.040" thick Zircaloy were 
irradiated without unusual incident in the MTR GEB-4 facility. Recent 
sectioning and examination of the core reveals the expected radial cracking 
of the U02 and a tubular crack which developed at approximately the adiabatic 
radius. The two elements generated a maximm heat output of 53 kw/ft and a 
maximum core temperature (calculated) of 1123 C. 

PRPR fuel elements consisting of an 

As part of the irradiation testing program in support of the 

M-388 Clad, U02 I&E Fuel Elements. Use of U02 cladding materials less ex- 
pensive than Zlircaloy would greatly decrease fuel element manufacture costs. 
M-388 Ni-A1 alloy offers another advantage of lower U02 core temperatures, 
because of the relative highthermal conductivity of the alloy. As part of 
a program of evaluation of clddding materials for ceramic fuels, two U02 
I&& slugs (1.474" OD x 0.375" ID x 8.850" long), clad in M-388 Ni-A1 a l l o y  
were inserted into the CEH-4 facility of the MTR for irradiation. Fission 
product gases were detected in the loop during reactor start-up, indicating 
a defect in one bf the elements. The test elements were discharged and are 
being returned to HAP0 for determination of the cause of leakage. 

U02 Powder Characteristics and Fabrication Behavior. 
characteristics or raw UU2 powders with rabrication behavior is expected to 
provide information contributing to improved, more economical production 
techniques for high density U02. 
milling, and controlled temperature oxidation-redugtion cycles on raw powders, 
and of compacting pressures as reflected in sintered densities were investi- 
gated using MCW PUR grade (AEC) UOp, MCW ceramic grade (commercial) U02, and 
U02 from HAP0 continuous calciner process U02. 
sintered to 91-92 per cent of theoretical density after one controlled 
oxidation-reduction cycle, an improvement of as much as 14 percent. PWR 
grade U02 ball milled (dry) 64 hours sintered to 97 per cent of theoretical 
when pressed at 1 5  or 35 tsi. The best available ceramic grade U02, without 
ball mil l ing ,  sintered to 91 per cent of theoretical when pressed at 25 tsi. 
Increased pressure caused severe cracking on sintering. 
sintered density of PWR and ceramic grades are not strictly comparable due 
to variation in surface areas of raw powders. Effect of long milling time 
on impurity content in the U02 is now being investigated. 

Correlation of physical 

The individual and combined effects of ball 
. 

U02 from all three sources 

Improvements in 

Mechanical Equipment Development 

Excavation of the Process Tube Test Shaft was completed during.the month. 
The shaft liner is now in place and the concrete plug in the bottom of the 
shaft was poured. The ladders, platforms, and equipment remain to be 
installed. 



Design of the Single Tube Prototype Facility continued. 
placed for valves and heat exchangers. 

Purchase orders were 

Scoping was begun to detennine the necessary changes to the Single Tube Proto- 
type Facility to permit the testing of a full size PRPR pump. 

Special test sections to test the various process tube connections and seals 
were designed and fabrication initiated. Fabrication of the inlet process 
tube connection test assembly was completed. 
sections to test the proposed outlet nozzle caps and the nozzle-to-process 
tube connection. 
ator flow, moderator level, and dumping characteristics was Initiated. Pre- 
liminary scoping of the charge-discharge tests and the shim control tests 
was started. Fabrication of equipment for the shim control tests and a full 
scale working model of the fuel element discharge hook got under way. 

Fabrication was begun on test 

Detailed scoping of the ful l  size calandria test for mader- 

Coolant Systems Development 

Operation of the PRPR vertical test section was begun following several weeks 
of shakedown testing. 
cluster fuel element at 300 C are  under study. 
of .PRPR geometry was begun to enable observations of chattering and flow 
distribution characteristics. 

In this test localized corrosion effects of a 19-rod 
Installation of a glass tube 

Thermal Hydraulic Studies 

Heat transfer and hydraulic studies in support of PRPR design scoping con- 
tinued. Construction of the vertical test section facility proceeded at a 
satisfactory rate. 

Shielding Engineerin6 

Analysis has been completed on portions of PRPR shieldiig requiring further 
study as a result of recent design changes. 
made to allow maximum cost reduction commensurate with required radiation 
levels. Studies included the required thicknesses of walls between cells, 
floor over cells and reactor, discharge chute, discharge cask, and* the primary 
shield. 

More accurate calculations were 

In anticipation of problems to be encountered in removing the core, decay 
tumes for various aluminum alloys and concretes were plotted. 
allow calculation.of expected radiation levels once the geometries and 
methods of core removal are specified. 

Plutonium Fuel Cycle Analyses 

These will 

Self-shielded Pu. 
shielded fuel elements. This fuel element concept makes use of the high 
t h e m  absorption cross section of plutonium to limit the fissioning of 
a plutonium rod to the exposed rod surface. On this basis extremely long 
in-reactor residence t b e s  are possible for a given change in reactivity. 
This feature reduces jacketing and fuel preparation costs of plutonium 

Further investigations were made of the plutonium self- 
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fueled reactors in general and in  addition may be of extreme importance t o  
portable power plants such as those employed fo r  submarines and remote areas. 
The major items t o  reconcile i n  the design of a self-shielded fuel element 
are  the heat transfer rate,  inventory charges, and permissible react ivi ty  
change. A s  i n i t i a l l y  visualized, the heat t ransfer  may be a serious problem. 
This  h a s n o t  been confirmed by analysis t o  date; for  example, a single plu- 
tonium rod 0.246 inch i n  diameter w i l l  operate i n  a D20 moderated and cooled 
reactor a t  24.5 kw/ft with a 2 x 1013 neutron/cm2 flu in  the reaction zone. 
A c luster  of 19 such rods would generate 166 MWD of heat per foot before 
showing a react ivi ty  change of SO$. 

Uranium-235 can also be used as a self-shielded fuel element and should have 
merit although the thermal absorption cross section is not as great as for  
plutonium. This i s  essent ia l ly  balanced out by a more favorable r a t io  of 
f iss ion t o  radiative capture. 

Experimental Reactor Desim 

Core Components. 
during the month by the  addition of a top drain system which w i l l  remove 
about three-fourths of the t o t a l  outflow whenever the moderator i s  a t  i t s  
f u l l  power height. I n  contrast t o  the old drain system which removed a l l  
of the outflow a t  the bottom of the vessel, t h i s  circulation system coincides 
pore nearly w i t h  the natural convection circulation path. 
change thr moderator inlet system was changed t o  a single inlet pipe feeding 
into a f l a t  plenum extending completely across the  bottom of the calandria. 
A system of twelve calandria access holes was added t o  the  design. 

To eliminate the need for  a separate surge tank in  the ref lector  cooling 
loop, the ref lector  drain system w a s  modified t o  permit the reflector tank 
t o  ac t  as a surge tank. 

The design of the moderator circulation system was improved 

Along w i t h  t h i s  

Process Tube and Fuel Assemblies. 
process tube assembly, reactor p iphg ,  and fuel a s shb ly .  
being reviewed pr ior  t o  issuing fo r  comment. 
items have been completed and are ready for  cost estimating. 
"Design Basis fo r  PRPR Process Tubes," HW-50337, was cmpleted and w i l l  be 
issued as a formal report. 

Design c r i t e r i a  have been prepared for  the 
These are currently 

Revised scope drawings for  these 
A report, 

For the preliminary hazards report, a discussion was prepared of emergency 
procedures and effects  on the reactor i n  event of leaks or  fa i lure  i n  the 
reactor piping. 

Helium System. 
of the high pressure storage tanks were prepared during the month. 

A revised helium system engineering flow diagram and a drawing 

Process Piping and Equipment. 
was revised t o  re f lec t  the changes result ing from COmbining the moderator 

The D20 Piping System Flow Diagram SK-1-6375 

and primary purification systems and elimination of the ref lector  treakment 
heat exchanger. A l l  component flow diagrams and other scope drawings were 
revised t o  re f lec t  these changes. 
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The c r i t e r i a  for the &O demineralization system and the moderator and 
ref lector  coolant c i rcu i t s  were issued in rough draft form. 
continuing on the  primary and secondary coolant c i r cu i t  c r i te r ia .  

Work is 

Consultations were held w i t h  A. Bunke of Byron-Jackson Pump Company and 
R. 0.  Rowe of the General Machinery Company concerning all pumps within 
the systems. 

Data concerning the inventory, pressure, and temperature of l i g h t  and heavy 
water were prepared fo r  the PRPR Hazards Report. 

Charue-Discharge. 
been scoped and included i n  the c r i t e r i a  document fo r  charge-discharge 
equipment. 

A new design for  the underwater transfer conveyor has 

The new design provides a more direct  transfer system. 

Control and Safety Systems. 
and safety systems are under preparation for the hazards report. 

Descriptions and safety analyses of the control 
, 

A scope estimate for  fabrication of the shim control units is  being prepared 
by the Western Gear Corporation. 
control drive assembly is under preparation by Globe Industries, Inc. 
Estimates fram both firms are expected in  the first par t  of June. 

A proposal t o  furnish a complete shim 

Commercial softseated but terf ly  valves appear t o  be a t t rac t ive  candidates 
for  use as dump valves. 
specifications for  opening time and for  fail-safe operation. 

Special operators would be required t o  meet required 

Instrumentation. 
Design Criteria (m-48101-~) was revised t o  include coolant flow measure- 
ments and inlet and outlet  coolant flow temperatures of the shields and 
reflector;  
measurements. Both were issued fo r  comment during the month. 

The Reactor Safety Circuit Design Criteria (HW-48101-1) was revised and 
issued f o r  comment during ihe month. 
of a "two out of three" high neutron level scram, and the elimination of 
-the "power failure" scram contact. 

The Reactor Thennocouple and Miscellaneous Flow System 

The Criteria D r a w i n g  was a l s o  revised t o  include the additional 

Significant changes included the use 

The Ventilation System Design Criteria (HW-48101-0) was issued for  comments 
during the month. D r a w i n g  SK-1-6195, Ventilation Control System Engineering 
Flow Diagram is now in the check pr in t  stage and w i l l  be issued for  comments 
t h i s  month. 

A preliminary "work sheet'l'type of drawing is  being prepared showing the 
control room panel layout. 
locations are be- shown. 

Panel position and approximate instrument 

A table showing the estimated number of w i r e  and tubing runs for  each system 
of instrumentation was issued. 
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Shielding. 
final ccmrment issue should be ready for  distribution the f i r s t  part  of June. 
Seven shielding drawings are i n  the process of completion and should be 
ready for  f b a l  comment during June. 

The shielding c r i t e r i a  were prepared in rough draft fonn. The 

The cooling system for the thermal and biological shields has been specified. 
This system u t i l i ze s  cool water frm the 300 Area sanitary water supply. 
Zeolite treated water (140 F) from the heat exchangers w i l l  be used t o  cool 
the top and bottom shields. 
stainless steel; the rest of the piping i n  the shield cooling system w i l l  
be' carbon s teel .  

Piping in the t h e m  shield loop w i l l  be 

Process and Service Area Ventilation. A chil led water system for  cooling the 
process area has been scoped fo r  the  containment vessel. 
replace the previously mentioned self-contained air conditioners. The system 
consists of a central refrigeration type water ch i l le r  located in the service 
area basement, and a i r  recirculation units located i n  the containment vessel. 
Chilled water w i l l  be piped t o  cooling coils i n  the recirculation units. 

This system w i l l  

Electrical  System. 
PRPR area t o  be included i n  the si te and u t i l i t i e s  c r i te r ia .  Designs for  
cable entrances t o  the containment vessel have been detailed. The one l i ne  
e lec t r ica l  diagram was maintained current. 

A plan was developed for  e lec t r ica l  outside lines i n  the 

The final draft of 'the PRP Reactor Building and Services 
was circulated for approval. 

Reactor Physics 

Reactor Codes. VAL-PROD f lux distributions for  l a t t i c e  ce l l s  and complete 
reactor cores, both for  K Reactor and the PRPR were obtained during the month. 
Currently, Chebyshev i terat ion is being ut i l ized t o  accelerate the ra te  of 
convergence and reduce machine time required. 

Fuel Cycles. Formulation of the material balance equations for  equilibrium 
spike enriched plutonium systems has been ccmrpleted. 
as w e l l  as f iss ion products have been taken into account. 

, . I  

All plutonium isotopes 

A P-3 calculation on a 19-rod PFPR fie1 element cantaining uniform equilibrium 
plutonium has been performed t o  provide a value for  the thermal ut i l izat ion 
for use i n  uniformly enriched material balance studies. The value obtained 
was f = 0.928, not significantly different frm the value for  a spike en- 
riched ce l l .  

The equilibrium cycle calculation program i s  complete and resul ts  are 
currently being analyzed. 

Reactor Kinetics. 
analog computer has been reprosamed t o  make use of a logarithmetic trans- 
formation and hence allow a w i d e r  range of reactor powers t o  be investigated 
for ramp or step react ivi ty  input. This i s  now complete except for scaling. 

A complete report is  in preparation. 

The fue l  temperature coefficient study on the Goodyear 



UNCLASSIFIED A2-8 

Hazards Analyses 

Containment Buildinq. A two-phase method of constructing the PRPR containment 
building is  being considered. After the s t ee l  shel l  has been erected t o  grade 
the interior, construction would be completed before the above-grade portion of 
the s tee l  shell is erected. This method appears t o  offer  a lower construction 
cost than the alternate construction method of erecting and pressure tes t ing 
the steel she l l  before starting any in te r ior  construction. 
hazardous conditions which m i g h t  be introduced by the method are being performed. 

Analyses of possible 

S a f e v d s  Analyses and Report. 
sections of the Preliminary Safeguards Report. 

Asgignments have been made for writing draf t  
The rough draf t  is about 30 

per cent completed. 
June t o  permit publication about July 1. 

Editing and review of the report w& be colmpleted during 

Zirconium Alloy Tubing 

Chase Brass and Copper Company successfully extruded three Zircaloy-2 b i l l e t s  
t o  provide d r a w  bench stock for  the fabrication of PFPR size process tubes. 
The extrusions were of excellent quality. A fourth b i l l e t ,  which fa i led  t o  
extrude, w i l l  be re-canned and extruded a t  an ear ly date. 

Thirteen 10-foot lengths of 0.998" OD by 0.030" w a l l  Zircaloy-3 jacket tubing 
were received from Wolverine Tube Company. 
Radiographic Testing 'Operation f a c i l i t y  for  inspection. 

The tubing has been shipped t o  
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Buckling Measurements on Enriched Uranium, Water Lattices 

Additional exponential measurements have been completed in the water  
moderated l a t t i c e s  using hollow fuel elenmnts enriched to 1.4665 by weight 
U-235. n e s e  fuel elements are 1.394” O.D., 0.464” I.D., and 8” long. 
The purpose of the measurements is to determine how the experimental 
Wue of buclding depends on the number of tubes in the assenibly at 
v81“iou~ rod separations. For nuclear safety reasons, as the enricbment is 
increased the number of rob in the exponential assembly must be decreased 
order t o  insure against inadvertently obtaining a c r i t i c a l  assembly. 

The results of the measurements madc during May are l i s t ed  in the table be- 
laV. 

Separation R e f l e c t o w  N u m b e r  of 

(inches) (by vo lme~  (Cm) Lattice (10-6 cm-2) 

2.6 3.15 6.67 31 4306 
2.4 2-51 6.86 43 5666 
2.4 2.51 6.86 49 5590 
2.4 2-51 6.06 5 5 .  5828 

BUCklillg Between Rods H20/U* Satrings-- Rods in 

i n  

* W i t h  water in core. 
WEstimated f r u m  Brookhaven data. 

The results of the mhssurancnts, t o  date, indicate that an empirical c o m c -  
t ion  of 150 50 microbucks is necessary t o  make the 3-m loadings agree 
w i t h  the 5 5 - b e  loadings. fitbough t h i s  difference can IN relegated t o  
a 0.2 to 0.5 cm uncertainty in the reflector savings, as demonstrated i n  
the previous monthly report, it is also possible that t h i s  difference is due 
to inadequacies of the eqyivalent cylinder appmxdmstion. 
of the 55-tube loading is, in itself, in error from thcse causes by perhaps 
200 microbucks; therefore, it appears feasible t o  mas- the bucldings of 
fuel elements of 1.65 enricbment n s a  only 3 tubes without seriously de- 
t rac t ing  from the accuracy of the results. 
minimum c r i t i c a l  mass should be in error by only 5 to lo$. 

The absolute value 

In any event, the estimate of the 

Instnmrentation 

The ini t ia l  assembly of the experimental slit-camera indicated the need for 
altering some of the parts.  

1 1 0 3 1 3 3  . 



A simple devlar employing tvo lnirrors was designed and fabricated for the 
Pluhniun Metallurgy Operation. 
viewer will p e d t  the qrrslltative measurement of the thiclmess of corrosion 
r i lms on product mcsterial. The problem of detelmining the thiclmess of an 
oxide film on a metal mcsy be solved through measurunents of the e l l i p t i c a l  
polarization of liglrt being reflected by the metal and the fllm. 

when wed with a lamp and a photometer, this 

Variation of Graphite D i m i o n  Iength with Tempe ratare 

M-ion length measurements were taken in the Large, 101-inch, graphite 
c.ribe which had previously been heated t o  6000 C. The p i l e  was at room ten- 
perahre and measurements =re taken with and without the insulation on the 
pi le ,  and in one case w i t h  the! thermocouples and heating elements removed. 
The measured diffusion lengths were in agreement with the results obtained prior 
to heating the graphite. Remnl of the thenaocouples and heating elements 
increased the measured m i o n  length by about 0.6 cm. 

removal of the magnesia block insulation it was noted that some damage 
had occurred by oxidation t o  the outer sllrface of some of the graphite bars. 
Spectrographic analysis of Samples from s w e r a l  of these bars €ndicated impuri- 
ties (principally iron) to be present. It is believed tha t  metall ic impurities 
act as  a-yst to speed up the ipgphite oxidation process at  elevated tem- 
peratures. 

Neutron Cross-section Studies 

Pu-240 Total Cross Section - The past month has been used to continue the data 
on the 1 ev resonance in the total croas section o f p - 2 4 0 .  
have now been accumulated so t h a t  the expected s t a t i s t i c a l  errors approach the 
capabilities of the instrugeat. 
have been calculated. 
the data and found t o  have a negligible correction in the observed half width 
Of the resonance. 
tail and found to be valid. The present results, although still not final, 
agree qyite well with our prellmiaarg analysis which yielded a much d e r  
resonance Width than is generally accepted for this resonance. 
sults are: 

Sufficient data 

A large fraction, but not al l ,  of the data 
A resolution correction was calculated and applied t o  

The m e r  correction has also been examined i n  some de- 

Our present re- 

Eo = 1.056,* 0.001 ev - - 52.2 2 mv (observed width - resolution - 
corrected) 

r = 28.5 - + 3 mv (doppler corrected) 

Single C r y s t a l  G r o w t h  - We have attempted t o  grow single crystals  of both lead 
and aluminum suitable fo r  use as  neutron monochromators With the crystal  
spectrometer. 
no more than 4 large grains. 

A 3-inch diameter Al ingot was grown which consists of apparently 
one of two pb crystals  shows promise of being a 



single crystal. 
determine if either Kill be suitable as a monochromator. 

These crystals will be tested by neutron diffraction studies to 

Effect of Nitrogen on Diffusion Length Measurements 

The effect of nitrogen on pile start-up diffusion length measurements is being 
studied. 
and to N2 trapped in graphite. 

s m n s  REzA!mD To FUTURE pROLII1cIIIm PIms 

Some Calculated Lattice Parameters for Organic Cooled, Graphite Moderated 
Reactors 

Consideration I s  given both to Be in moderator holes and channels 

connection with the program for evaluating the potentialities of organic- 
cooled, graphite-modelated reactors, the thermsl.atillzations of two lattices 
were calculated as a function of the process .tnibe material and thickness. 
two lattices are described by the following geometrical properties. 

The 

Case I Case II 

Enrichment nstural 1.5$ by Weight U-235 
Slug Diameter 1.93" 1.93" 
Alminum Jacket Thickness 0 . 010" 0.010" 
MIFB coolant Annulus 

Thickless 0.100" 0.100" 
Carbon to Uranium Atomic 

Ratio 50 29 
Lattice Spacing 9.3" 7.2" 

Some of the nuclear properties of these lattices, vhen they contain no process 
tube, are given i n  Table I. 
parameters. 

Standard mthods were used in calculating these 

Case I Case 11 - 
1.34 

. E  1.05 
P 0.79 

koo L 
f 0.92 

1.02 
Conversion Ratiooo 1.01 

1.66 
1.05 
0.62 
0.96 
1.04 
1.08 

V a l u e s  of the t h e m  utilization axe tabulated in 'Pable XI 88 a function 
of the process t & e  thickness and msterial relative to the value for PO pro- 
cess tube. 



Case I Case I1 
Process Tube Rehtive TherBlEl R e l a t i v e  Thermal 

!aiclmess Utilization Util ization 
Fe 81 zr Fe Al !& - -  --- 

0.00" Lo00 1.Ooo Lo00 1.Ooo Lo00 Lo00 
0.025" 0.938 0.996 0.997 0**3 0.997 0.998 
0.100" 0.778 o.@i o.g@ 0.798 0.984 0.992 
0.050" 0.8'77 0.991 0.995 0.889 0.992 0.996 

Evaluation of Lattice Paremeters for IPB P r o m  

prtlippinary values for the resonance escape probability (p) and the conversion 
r a t i o  (ICR) have now been obtained far tbe 1.93" QD., 0.75" I.D., natural  
uranium slug In an 8-3/8" l a t t i ce .  These values ara given below. 

ICR Wst  Condition P - 
(a 1 0.790 1.007 

(b 1 0 . M  0.982 

(a) c a t  annti~us dry, core dry. 

(b) Coolaat 8Mu1us wet, core dry (volume of coolant is 5.5 cc/cm 
of process tube) 

!Fhe foUovLng are tentative,  prelimi 
I.D. cored, natural  uranium slug i n  2'' l a t t i ce .  No error analysis has thus 
fax been mcrde. 

values for the 1.68" O.D., 0.5" 

(b 1 o.on8 1.0381 1.364 0.- 0.822 0.938 

(c 0.0741 1.039 1.280 0.895 0.822 0.940 

6 is the r a t i o  of the f iss ions which occur in u-238 t o  those which 

(a) c e t  a n n ~ ~ u s  w, core w. 

of process tube). 

Internally and externally water cooled (volume of coolant i s  
5.6 cc/cm of process tube). 

OCCUF In U-235. 

. (b) Coolant a n n ~ l u ~  wet, COX ( ~ 0 1 ~  of coolant is 4.6 C C / C ~  

(c) 
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Buckling Mearrurements f o r  IpR 

A s m a l l  exponential p i l e  ( - 5' x 4') i s  being built w i t h  a l a t t i c e  spacing 
of 8-3/8" for buckling measurements with a large 1.66" diameter natural uranium 
slug. This w i l l  be the first of a ser ies  of buckling measurements i n  the smaJJ. 
exponential p i l e s  for the IPR program; these buckling measurements are to sup- 
plement and extend the PCTR experiments. 

The FCm operated during the month on a two-shirt basis. !l!here were thir teen 
unscheduled shutdoMs during the month, four were caused by operator errors, 
eight by electronic eqyipment failure, and one by an unscheduled power outage. 

The FRP experiments on the 7-inch l a t t i c e s  were completed during the month. 

The experiments on the 14 9 . 4 Q O  were  completed during the month. 

The tank for the &inch Lattice for  the PRP experiment has been installed.  

'Lmusual maintenance i t e m :  
1/8 inch t o  stop the door fYom binding against the concrete shield wall. 

One track for the concrete shield door was raised 

Three reac t iv i ty  measuren~nts were rmade to determine the temperature coeiiicient 
by 
reactor was held constant. 
were used as the muderator. 
set t ing occurred during the month. 

Heating the reactor to  obtain the over& temperature coefficient reported 
in April 1957 baked some poisans (oil ,  vater, etc.)  fram the -$bite in the 
core. This in addition to a better method of xwmvtng bubbles from the fuel 
tlibes, by pumping a v8cl;nrm on the tubes while the fuel asscldblies are mwed up 
and down, caused a r eac t i r l t y  gain sufficiently large that 1 5  additional fuel 
disks were rumved to reduce the excess reac t iv i ty  below 60 cents. The c r i t i -  
ca l  mass of the 'JTR is  now a-xhately 2.59 Kg. 

the moderator density in the fuel tubes W e  the temperature of the 
Three densities of kerosene-- o i l  mixtures 

One tmscheduled shutdown caused by impraper t r i p  

A pressure coefficient was measured with re lat ively few bubbles in the fuel 
tubes. 
when a larga nmber of bubbles are present. 

coefficient was -0.012 cents/mb ccnupared t o  * 0.025 cents/mb 

A sodium-beryUum photoneutron source was i r radiated f o r  the purppse of leak 
tes t ing the source before being irradiated in a high flux. 

Cr i t i ca l i t y  Expe riment 

Eqerlments were  conducted in the FC!!!R on the second phase of the c r i t i c a l i t y  
experiment; this i s  the buffer-thickness study. 
how thick the buffer region must, b e - i n  order t o  obtain a measured d u e  of 

!The problem is  t o  determine 



ko0 which I s  of fbrther increeses in the buffer thickness. For 
accurate resu2ZZZi-t neutron flux on the test e a  or core .section 
must  have an disk lbpt ion  which is charscter is t ic  of that which would 
be estabUshad in  an m t e  system of the same mater ia l .  

was measured for a core tank containing a L.o~$ enriched, uo 1+0 mixture 

ferent  buffer tanks stprouLLdlD9 tha test cell ;  these tnnlrn were approxLmtely 
2, 4, and 6 inches in thickness, 
been colagleted. Meas-ts were also taken from which an a v m t e  
be- obtained for L O O $  enriched uranim at an H/U r a t io  of about 7, and for 
l.O* enriched tuarrium at an H/v r s t i o  of abaut 8. 

a t  an H/U atom m t i o  of about 8. w meaaurewrrts M T ~  taken wi & three dif- 

 ha analysis of these measurements has not 
i s  

Dissolver Problem 

New dissolvers have been proposed by CPD fo r  the processing of irradiated 
rurl elements which have 80 i n i t i a l  enrichment of 0.94$. 
the safe design U t s  fo r  these dissolvers It is  necessary to  conduct expon- 
e n t i a l  type (sub-crit ical)  measurements with enricbd u r a p i l r m  rods and uranium 
nitrate solution. 
solutions of several W e r e n t  concentrations and fo r  heterogeneous enriched 
uranium l a t t i c e s  vhich are reflected with enrichqd uranium n i t r a t e  solufions; 
from the latter measurements the ref lec tor  sass of the n i t r a t e  solutions Kill 
be cvalnsted. 

ZI order t o  establish 

!Be bucldbg w i U  be determined fo r  enriched uranium n i t r a t e  

In connection w i t h  this mimcnt, about 3000 p a s  of LOO$ enriched Uranium 
is neead  t o  form a urmium nitrate solution for ref lector  studies and buckling 
measurements. 
plies of scrap m a t e r i a l  by blending 0.94$ enriched uranium w i t h  1.u$ uranium 
t o  make up the 1.m material fo r  the nitrate solution. 

Uranim of this enrichment is be- obtalaed fiam existing sup- 

c r i t i c a l  *ss Faci l i ty  

The scoping of the c r i t i c a l  mass f a c i l i t y  (with members of the Fac i l i t i es  Engi- 
peering Operation of .WD) was continued. 
directed t o  providing a m M m m  portion of the proposed c r i t i c a l  mass labora- 
tory which will permit criticality studies t o  be ini t ia ted.  
f a c i l i t y  is being designed so that it msy be expanded in to  a muchlarger system 
when required by increased scope of the program. 

In this work, attention has been 

The m i n i n n ~ ~ ~  

The scoping studies have given additional support t o  the use of a s tee l  struc- 
ture  (Sphere or portion of agphere) as the reactor building. 
structure ensures containment and ease of decontamination at  a minimum of cost. 
To enhaace the ease of decontamination of the reactor building, mixing opera- 
t ions Ku1 not be conducted there. A separate building adjacent t o  the reactor 
building w i l l  be provided for this function; the latter will a l s o  house change 
rooms for SWP work. 

This type of 

The concept of ?sing a large t r a i l e r  for a control center, removed an appropriate 
distance from the reactors, is s t i l l  retained. 
shadow shield around the reactor building and distance w i l l  provide radiologi- 
cal safety t o  perscnnel in  the surrounding area i n  the event of a burst. C a l -  
culations of the dosage from scattered neutrons and gannna rays from a burst  

It is planned tha t  an earth 



18 have been made as a function of distance frcm the reactor. A burst of 3 x 10 
f iss ions wa8 assumed for these calculations. -On the basis of t h i s  vork it i s  
recannncnded that a l l  personnel in the mea be a minimum distance of 200 fee t  
from the reactor building wben reactors are in operation. 

An instrurment layout for operation of the reactors i s  being prepred far es t i -  
mating purposes. 
worked out with l oca l  securlty personnel. 

Security requirements fo r  t h i s  f a c i l i t y  are also being 

The hazards of bursts w i t h  different types of f i s s i l e  mterial i n  different 
physical forms and under the condition of slow assembly are being studied. 

Neutron Age Metasurements 

Several of the Na-Be photoneutron sources fo r  these measurements have been 
fabricated fol larfng the successful appllcgtion of Be soldering techniques. 
It i s  planned t o  test the in tegr i ty  of the solder joints  using low level irradi- 
ations in the Trm. 

Nuclear Safety Problems 

Work continued on setting up design c r i t e r i a  fo r  nuclear safety in processing 
power reactor fuels. 

Cr i t i ca l  mass lindts for new plutonirrm metal dissolvers were established. 

Design criteria t o  insure nuclear safety f o r  the @sign of the RX! line in 234-5 
B u i l d i n g  have been established and the results smunarized in  HW-50232 "Process 
Specifications f o r  RM: Fabrication Line besign" (by W. G. Browne). 
pr in ts  on this project are being reviewed as they are issued. 

Comment 

A study of the addition of soluble poisons to s l i a t l y  enriched uranium systems 
has been made and reported in HW-50156. !5e addition of sma3l quantities of 
a soluble boron c o ~ ~ ~ u n d  t o  large dissolvers can make them &e fo r  the procesa- 
1% of arbitrary ~ O I A ~ B  of 0.944 V-235 enriched iuel elements irradiated t o  
arbi t rary plutonium content. 

A study is  being made of the design of new Task IV d c e e  i n  the existing 
234-5 Building line t o  .increase safe batch sizes. 

Nuclear safety c r i t e r i a  ham been prepared for  the design of a continucrus 
anion exchangb system fo r  Purex. 
system was based on a cation exchange process. 

Vessel drawings fo r  the Recvplex conversion project - being reviewed for  
nuclear safety. 

The origioal d e e i p  of the Purex ion exchange 

-0g c- e r  

Major modifications on the computer vert m d e  by the Ooodycar s e m c e  personnel 
between April 23 and Msy 1. 
operating troubles, malf'unctlons still exist. Goodyear Aircraft  has been noti- 

Though these modifications corrected most of the 
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and w i l l  continue t o  supply the 

The four problem boards f o r  the Hanford ccapputer have arrived, 
boards on loan are being returned. 

The tu0 problem 

Because the ori- pstch corde supplied uith the computer have proven upsstis- 
factory, Goodyear is replacing the complete set, 

Initial contact8 have beem mada with tb Advance Engineering G r o u p  and programs 
are being established t o  u t i l i z e  the compxterfor PRPB studies. 

A series of b f o n ~ 8 1 I .  talks describing the Analog Compute r ,  i ts  uperation and 
fields of use are being prepared. 
interested groups to a c q p i n t  W o r d  personnel uith the Analog Computer senrices 
awdlable to them. 

It is planned t o  give these talks t o  all 

Cmponents Research and Dwelopent 

Development continued on the experimental detecting system fo r  the determining 
of low energy l imitations of sc in t iUat ion  X-ray and gawm detection. 
r icat ion was c-eted on an e q e m n t a l  model and i n i t i a l  tests indicated sig- 
nif icant  noise reduction. 
to obtain improved siepral-to-noise r a t i o  a t  low energies: 

The fab- 

The concepts of cross-correlation are being uti l ized 

REACTOR - 4OOO PROGR4M 

S l Q D n s  €mIA!m To THE FL- mcYcra PRCGRAM 

PCTR Lattice Measurements 

The PCTB measurements on the first heavy water modewted l a t t i c e  investigated 
for the PRP have been completed. This first l a t t i c e  study was done on cluster  
fuel elements arranged on a hexagonal l a t t i c e  with a seven-inch spacing between 
centers. The cluster fuel assemblies were nade up of rods of natural uranlwn 
ofide prepared by the Ceramic Fuels DevelaFppent Operation. The effects  of 
plutonium enrichment were studied by replacing v02 rods with rods of Pu-A1 
which were prepared by the Pltrtonium Metallurgy Operation. The UO, rods were 
0.504 inches in diameter of 002 of a density of 10.1 g / c d  and were clad in 
almdnum cans w i t h  30 m i l  wall thickness. The Pu-A1 rods were fabricated of 
1.80 weight percent plutonium i n  sluminum clad in Zr-2 cans with 30 m i l  w a l l  
thickness. 
process tubes 3.5 inches in outside diameter. 
i n  the 3.75 inch I.D., 1/8 inch wall sbroud tubes of the &O calandria. 

The c luster  fuel elements were contained in 1/8 inch w a l l  aluminum 
The process tubes are  centered 

Several fuel configurations were investigated. The first of these was a 7-rod 
cluster  of n0, elements arranged on a hexagonal l a t t i c e  w i t h  a spacing of 
0.648 inches between centers. Wasurements of k and thermal u t i l i za t ion  
were made on t h i s  cluster with an atmosphere of % in the process tube ( d r y ) .  
The second configuration consisted of adding 12 IT@ rods around the 7-rcd 
cluster  on a radius of 1.252 inches, 
added so that p a i r s  of rods were 0,648 hches  between centers and formed nearest 
neighbors with a rod of the central  hexagon. 

These rods were uniformly spaced and were 

The third configuration consisted 



e 
of replacing three alternate rods of the central hexagon w i t h  Pu-A1 rods. 
ments were lnade on the l9-rod clusters both dry and w i t h  the process tube filled 

Measure- 

with D20 (wtt). 

Preliminary values of k, and thermal utilization for the 002 elements are: 
7-Rod Cluster 19 Rod Cluster 

Dry = w e t  
f 0.823 0.907 0 . m  

kao 0.992 1.011 1.005 

The errors in the kc0 values are estimated to be about + O.3$. 

The analysis of the Pu-A1 cases are delayed by the time-cons- job of deter- 
mining the neutron absorption rate in the Pu. 
been performed in the very t he rma l  
results w i l l  a l l o w  a camrparison of the power production in the PU rods to that 
in the U% rods. 
1.065 for both the wet and dry cases of 16 

The &inch %O lattice calandria has been fabricated, i n s w e d  in the PCpt 
and the experimental measurements have beguu. 

- 
A nmnaJiz8tion experiment has 

These c n l a  using a foil rotator. 

A preliminary snalysis of the data gives a kap of about - 3 Pu-Al clusters. - 

Nuclear Safety problems 

Safe spacing of Pu-A1 fliel elements in starage racks has been calculated for 
the PRP. 

BIOLOGY AISD MEDIC= - 6000 PROGRAM 
BIOPHYSICS RE- 

Atmospheric Physics . 

Two full-scale diffusion -ta were completed and aPalyzed during t h i s  
month. 
and transport of stack gases in stable atmospheres, was one of a continuing 
series of urperiments which pFovide estimates of the vertical diffusion rate 
in stable atmospheres. The data collected so far have permitted the plaming 
of an experiment for measuring the vertical distribution of concentration out 
to at least tw miles from the source. 

!be second experiment was designed to measure short- and long-period average 
ground-level concentratians Over a grid which extended out to one-half mile 
from an elevated point source. This experiment vas conducted in. a slightly 
unstable atmosphere. !l!he data obtained were also part of a continuing study 
of the dipfusive capacity of the atmosphere and permit the urperimental deter- 
mination of the relationships between acute and chronic concentrations o r  
exposures. 

The first, an early-morning urperiment designed to measure the diffusion 

Operation of the wind station netwurk continued on a satisfactory basis and the 



data collected from t h i s  network were reduced on a routine basis. A s u m m y  
of wind sped and w 3 . d  direction observed at  the Meteorology Towlcr and in 
the  VlcInZty of the 100-B Area was supplied t o  Mr. A. T. Gifford, HOO-AEC 
at his request. 

DceRapIp 

Diff icul t ies  aemloped in obtaining good optical coupling and light t i gh t  
seals in the modifled coincidence sc in t i l l a t i on  counter for plutonium detec- 
tion. 
a U  the caarponcnts together in a fairly r ig id  structure which can be covered 
Kith l ight- t ight  material, 

These appear to be overcome 5y use of a water soluble cement t o  fasten 

Samples of serpentine and similar c m e r c i a l l y  available ultrabasic rocks 
were obtained *om Oregon and U a s h i n g h n  Bureaus of Mines to be tested for  
radioactivity t o  see if  they could be used as cheap temporary shielding 
materials.  

The posit ive ion Van de G r a a f Y  developed what at  first appeared t o  be a vacuum 
leak. 
cold t raps  which prevented their proper functioning. The i ce  is  at t r ibuted t o  
excess moisture in the air frcnn the building a i r  conditioning. 
this difficulty, the accelerator was in good operating condition during the 
month. 
were replaced by better comrponents which resulted in an impTovement of more 
than an order of ma&tude in the reproducibility of the readings. 
Greaf i  was used to determine the neutron response of a detector produced by 
Radiation Protection Instnrment B &I) Operation. 
proportional t o  dose between 1 and 5 Mev but dropped sharply below 1 Mev. 
is  t o  be contrasted w i t h  the moderated detector dosimeter vl th  dose response 
down t o  about 0.1 W .  
per t ies  In the 0.1 t o  1 Mev region presents an opportunity f o r  study of an 
old Hanford problem, a problem f’undmnental to M h G r  development work: 
proportion of the fast neutron dose typical ly  is  delivered by neutrons below 
1 MeV? 

!Be poor wcullp~ was finally found t o  be due to a layer of ice  on the 

A s i d e  From 

The valtmeter and integrating capacitor of the beam current integrator 

The Van de 

%e response was approximately 
This 

Possession of two instrments w i t h  con@ementary pro- 

what 

The ionization chamber and associated c i rcu i t ry  t o  be used t o  measure w far 
protons was improved and tested as much as it could be i n  the laboratory. 
was then a t t ached to  the Van de G r a a t P  system t o  complete the tes t ing  under 
actual experFwntal conditions. 

me measurement of w for  ~ 0 6 0  gama ray secondary radiation in  air  vas c q -  
leted except for the computation of a smal l  correction for the difference be- 
tween exposure dose and absorbed dose in the ionization chamber wal ls .  
value obtained for air was 32.5 ev per ion pair. The isotopic fractionation 
r a t i o  of tritiated water upon vaporization was measured t o  be 0.85. A SmBU 
correction fo r  enrichment of the l iqu id  phase remains t o  be made. The above 
fractionation r a t i o  gives w for t r i t i u m  beta particles i n  air as 32.8 ev per 
ion pair. 

It 

The 

In response t o  a request from the Calibrations Operation, a study of the beta- 
ray calibration of film badges is  being made. Theoretically, one expects that 
emulsions exposed t o  equal absorbed doses of beta rays or  high energy gsmma 



rays would bave the same photographic density. Experiments made togelher with 
~ x p o s u r e  m u a t i o n  and Operation shoucd that for uraniun ~r90 the 
darkening was about 2% higher for beta rays. This may be due to low energy 
b-strshlw s~~cmrpsnylng the beta rays. 

fn cooperation with Ddustrial Medical and m a t i o n  Monitoring Operations, 
a study was started of the gonad dose of the local papulation from the diag- 
nostic use of X-rays. 

Biology Operation was assisted in the desiepl of an Frradiation experiment 
for the study of genetic effects  in brosophil a. 

The theoret ical  study of the dose rate at the suxface of an e m d t t i n g  material 
of high atomic number was improved by an a l l m e  for backscattering. The 
dose rate at  the surface of plutonium was calculated as a function of WD/T 
received by the uradum. A t  ldc MHD/T the total surface dose rate f 'rom x 
and gama radiation should be about 4.3 rad/hr, increasing t o  6 rad/& in 
f ive  days e r  separation. 
pectively, vfiich indicates that there is much to be 
lnaterial quickly. The neutron surface dose rate a t  
rem/k. 

 he "hanP component is 0.2 and 1.9 rad/hr res- 
d by processing the 

should be 0.9 

 he d direction c i rcu i t ry  and servosystem for the u o t e l e m e t e r i q  system 
was developed and an experimental model tested. T h  drawings vert  forwarded 
to the Construction Engineering Operation. 
Station System was stsrted and portions of the c i rcu i t ry  ham been courpleted. 

C i r c u i t  develupnent for the Central 

The Fast Neutron Scin t i l l a t ion  Exposure-Rate Meter has been tested using the 
posit ive ion accelerator with various *gets and using Po-% and &-Be 
sources. me ins tnmrnt  detector "thresbdLd" is appKIldmately 300 gtv (neu- 
trons).  
i s  flat t o  within lO$ with an a- sens i t iv i ty  of about 100 c/q/mad/hr 
meking the instrumkt, in portablt  use, e s e e n t i a y  energy iadrpendent from 
1.0 mev t o  5.2 mev or  higher. 

!be portion of the energy response curve frm 1.0 nm to 5.2 mcv 

aSe ScintilLstion fixed-mter npha Counter ( instal led experimentally) has 
been accepted and f ive more similar units are .on order by 234-5 €tadlation Moni- 
toring personnel. 
alpha contadnation. 

This iestrtmwt counts 4" x 4" and 4" x 8" air filters for 

Experimentation and fabrication uas contin& on the Transistorized Scint i l la-  
t ion  Alpha Hand and Shoe Counter. 
place the "Four-Folds" and w i l l  use a l l  trsnelstors in the c i rcu i t rg  with 
phototube detectors. 

This instrmment is being developed t o  re- 

An experimental Dust e t e r  using a c r i t i c a l  flow or i f ice  and a bsre charge 
coYecting vlre was fabricated and delivered to the Atmospheric Physics Ut 
for t es t ing  and caarparing vith their impactor dust collection device. 
was continued concelPing dust par t ic le  size t o  pul8c-height relationships 
asd concerning multiple-hole c r i t i c a l  o r i f i ce  flow. The proper air flow for 
a single c r i t i c a l  o r i f ice  as used w u  found to be 0.25 c h .  

Work 
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An e-to WAS caupleted for ths fabrication- ob one Savannah River-type con- 
tinunus xmbg tape impactor Alpha Air Wnitoring System. The system w i l l  be 
evaluated far possible use at w o r d .  

Thee Zransiatorized Alpha Scint i l la t ion Portable Meters were fabrlcated and 
are being tested dong w i t h  three m i s t o r i z e d  G M  Metsrs. 

plug-in e t e d  c M t r y  with e- and interchangeable conrponcnts. 

Four Scint i l la t ion Expoetre-Rate MtUS were fabricated and m being tested. 
These emplog a l.0-nm-thlck NaS c rgs ta l  and a 0.030-inch-tbick t a n t a l u m  shield 
to give approxhate p ~ r m c ~  dose rates iKmn 50 giev to 5.0 Mw with a response 
over that mmge energy mat t o  within 2 IO$. 
the instnmwts are 100 times tha t  of a regular CP or 0 to 0.5 m/hr maximum 
w i t h  rangcs t o  5.0 R/k on bath lipear and logarithmic instruments. 

Evaltlstios tests  were completed on tbree prototype battery ScinW.lhtion Alpha 
Poppies of an or- of thirtJr, and on five prototypa Samson portable ion 
chamber instrwmts of an order of tvanty-tvo. Also completed were evaluation 
tests on Halogen GM.tubes and on a vibrator-type high voltage supply. 

c u s m  WORK 

WeatMr Forecasting and kteorolom Senrice 

These inatmments 

sens i t iv i t ies  of 

Type! of Forecast Humber M8de Fieliability 

%Hour Production 93 83.0 
24-Hour General 62 85.2 
special 170 85.9 

SUDlIEUy of the Weather 

The average temperature of 65.9 was 3.2O above nom&. 
. of 0.82 inches, all of which occpfied dmlng the flrst 20 days, was about 

twice the monthly no&. 
occurred on 4 of the first 8 days of the month. 

Total precipitation 

!&ere was no severe weather elthough thunder storms 

165-KE Stack Study 

Sn responsa t o  a request from Irradiation m c e s s i n g  Depsrt;ment engineering 
personnel, an expcrtment designed t o  determine the optimum stack height for  
the oil-flred furnace off-gases in the 165-RE Bui ld ing  was perfonned on my 
20. !l!b major problem under consideration was the re-entry of the off-gases 
through the 19O-RE air U t a k r S o  An array of amok pots vas flown at  20-foot 
interpals up to eighty feet above the 165-XE roof level and side photographs 
of the resultant plumes were taken. 
pertinent information, suggested strongly that a stack height of f i f t y  fee t  
above the 165-~e roof level would reduce the re-entry of off-gases t o  well 
below acceptable levels. 
no change fram present stack draft. and effluent temperature. 

The data collected, considered with other 

This recoxmendation was postulated on the basis of 

Columbia River 

Forecasts of the peak flow and crest height of the Columbia River were veri- 
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fied when the flaw rate peaked at 429,000 cfs on May 27, 195'7. 
no serious flooding occumed in the vlcinity of the Hanford Works. 

As forecast, 

Optical Serrrlce 

A 16-~mn naicroiilm camera operated by the Reco& Center of the Relations 
and Utilities Operation was not gixLng the desired resolution. 
the developed films indicated either a poorly designed lens or an out-of- 
focus lens to be the cause of the trotible. Several m?w spacer rings were 
fabricated to adjust the focus. Photoepgphic tests are now being made to 
determine if sufficient improvement is gained through adjusting the focus. 

A study of 

Detailed suggestions were presented to the Facilitiee Engineering Operation 
of the Chemical Processing Department outlining the possibilities of using 
an optical inspection Jig for determining the acceptability of a weapons 
component. The proposed optical jig was not found acceptable. It was de- 
cided to add a microscope to the present inspection j ig  to assist in aligning 
the piece to be inspected. 

A microscope was designed for the Equiynent Development Operation of IPD to 
assist in measuring the movement of a resistance-type temperstme detector 
stem-tip at varying water f l o w  rates in the "Y" fitting on the face of a pile. 

The routine optical shop work included-the fabrication of glass bearings, 
quartz plugs, a microscope, a vycore mter, e w e &  
spherical cavities, two glass sample holdere, and a surface viewer. Also, 
servicing work was completed on tvo mi~r~s~opes, a hand level, and an under- 
water viewer. 

fhters, two lucite 

=w= 
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Chemical Research & Development Operatian 

Dr. W i l l i a m  W. Hills, Chemist, Chemical Research Operation retired. He is the 
first professional employee to retire f r o m  the Chemicsl Research & Developnt 
Operation. 

Mr. Doyle M. Hunnicutt, Chemist, transferred into the Analytical laboratories Oper- 
ation from Construction Engineering Operation. 

Mildred K. Black, Laboratory Assistant, transferred 
Operation from Exposure Evaluation and Recorda. 

I). K. Potvin, Steno-Typist, was hired into Chemical 

A. C. Jirus, Secretary, transferred out of Chemical 
Development Operation. 

into Analytical Laboratories 

Research Operation. 

Research Operation to Fuels 

Tvo Technical Graduates transferred out and tu0 transferred in during the month. 

FISSIONABLE MA-IALS - 2000 PROGRAM 
* REACMR EITWENT S'IUDIES 

Analytical Chemical 

Direct measurement of isotopic content of reactor cooling mter by gama spectrometry 
w i l l  be delayed about one month. Thirty-five comparisons with beta measurunents gave 
Na-24 and ~ n - 5 6  average biases of t 10 per cent and + 6 per cent. Np-239 d u e s  were 
not biased but w i d e l y  scattered. 

Ag-110, an isotope with a complex gamma energy spectrum,"ww found in a sample of 
KER recirculation loop coolant. 
coolant would seriously complicate gammn spectrometer measurement of Cs-137, Sc-46, 
Mn-54, CO-58, and Fe-59. 

Any widespread o c c u r r e ~ e  in reactor effluent 

Measurement senrices covering organic coolant properties were expanded and improved. 
The Karl Fisher water method was installed. 
conductivity determinations became more rapid due to equipnent improvements. 

Cloud point, pour point, aud thermal 

IRRADIATIm PROCESSES 

Canal-Lake System Evaluation 

Pumping tests were performed on tvr, additional wells in the area north of Cable 
Mountain that would be afiected by a,n inland lake effluent handling system. 
near plant coordinates H 65,000, W 50,000 indicated a local transmissibility coeffi- 
cient of 480,000 gal/day/ft for the  35 ft. sand and gravel aquifer in that region. 
This correlates welJ with the measured transmissibility near plant coordinates 
Io 62,000, W 43,000 indicating that the highly penmable channel north of Cable 
Mountain is at least one-- mile wide. 
coordinates I 71,000, W 52,000 indicate that the channel does not extend that far 
north. Thus, the permeable grsvels in which the proposed lake vould be formed ex- 
tend from one-half to one and one-half miles north of Gable Mountain. 

A w e l l  

%native data from a w e l l  neeu plant 
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Experixmxtal data shred that TuFeo 4306-B in a concentration of 1 Qunce per @on 
WBB 100 timas as ef'fectivc as reactor effluent water in placing in solution gross 
beta emitters associated vith reactor effluent bash sludge. The same solution is 
only 20 times as effective as effluent water for placing Sr Isotopes in solution. 
These experiments uere desimed to enrive at a mBxirrmm release of fission products 
which might be expected in actual practice. It is concluded that the proposed 
addition of Turco for  five to ten minutes vould pmduce a negligible increase in 
isotopes reaching the river. Thh Interest in t h i s  conapercial cleaner stems f r o m  
its ability to decontaminate internal surfaces of reactor reer face piping.. Reluc- 
tance to use the cleaning agent in AiLl pFle tests in which it would f low f r o m  
front to rear through process tubes, resulted in the suggestion of,- alternate 
method. In this rmthod "urco solution would be injected into a reen riser from 
where it would flow counter to normal flow through c m m  headers and pigta i l s  and 
be discharged through loosened end caps into the storage basin. 

A document vas prepared recommending less restrictive specifications for  disposal 
of reactor purge effluent during seasons of higher river temperatures and w i l l  be 
issued shortly. 
periods when river temperatures exceed 15  C. 
to result in less thaa 3 per cent increase in the average river concentration of 
PX during periods when accumulation in whitefish is at a maximLup. 

Presently, purges-while-operating are not carried out during 
The recommended changes are estimated 

Automatic Anslyzhg Monitor 

The sample evaporation system was completed and initial tests indicated an a d e p t e  
evaporation rate f o r  the total 107 Water sample. 
tion of sample pre-treatment equipment on the monitor. 

Progress was made on the installa- 

Tests were performed on the count rate meter and control circuits under actual 
operating conditions. The experlmnts disclosed that the ten-second interval pro- 
vided for read-out of the count-rate meter via the Ueston redorder to the Streeter- 
Amet printer was long enough to permit uadesirable additional pulses to the printer. 
Increasing the time constant improved the performance and gave a lower probable 
couutFng error. 
the recorder has risen to the read point and the time at which the printer prints, 
a circuit was designed which signals for a print-out immediately after the steady 
read point is reached by the Weston recorder. 
which actuates a relay when the Weston recorder reaches the balance point. 

To reduce to a minimum the accumulation of pulses between the time 

The circuit utilizes a thyratron 

A review of data for the rem- of contaminants, principally AsT6, from the P32 
stream, resulted in a CUS pre-treatment bethod which has given very effective decon- 
tamination in recent tests. Detailed s cificationsem now be written for CuS 
bed preparation to assure effective As7 F removsl. . 

SEPABATIONS PROCESSES 

mTREx - 
Interfacial Transfer Rates 

Recent transfer rate studies have been concerned with the transfer of uranyl ni- 
trate from a TBP phase to water, i.e., in the "stripping" process. The transfer 
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from a Igp solution in an inert diluent is first  order with respect to the uranium 
and exhibits a rate constant of the same order of magnitude as previously found for 
the extraction process. 

Also, as in the extraction process, the ef fec t  of TBP concentration is very slight. 
A s l igh t ly  laver rate of transfer out of 40 per cent TBP over that  found with TBP 
concentrations of 10 t o  30 per cent can probably be explained by the increased 
viscosity. 

The nrte of t ransfer  (as meaaured by the  first order rate constant) decreased from 
0.008 to 0.006 as the initisl uranium concentration in the organic phase was in- 
creased from 0.15 m o l a r  to 0.3 molar. This is also a minor effect .  

Addition of 100 p p  of the surfactant " t r i ton  HE" to the system decreased the rate 
by a factor of three. 
factants is apparently characterist ic of t ransfer  in either direction. 

The rate of t ransfer  from organic t o  aqueous is nearly independent of the ra te  of 
mixing in the aqueous phase. Doubling the rate of mixing in the organic phase 
doubled the rate of transfer, however. 
t ransfer  from the aqueous to the organlc phase. It thus appears that the rate 
determining step in both the extraction and stripping of uranium occurs in the 
boundary film of the phase from which the uranyl n i t r a t e  trsnsfers. 
not be predicted from the dispersion coalescence studies made previously. 

The sens i t iv i ty  of rate of trsnsfer to small amunts of sur- 

This is  Just  the opposite as was found for 

This would 

Purex 2A Column . 

Studies to determine the capacity of the Purex Plant 2 A  Column extraction section 
are being carried out in a 6-inch-dia1neter by 10-foot-Ugh glass pulse column packed 
with 1-inch Raschig rings. 
of 50 C and 35 C, respectively, has been used. 
the following flooding frequencies have been determined. 

Purex Phase I1 Flowsheet with 2AFS and 2AX temperatures 
With a 1.1-inch pules amplitude, 

Flooding Plant 
Freq., Cyc./Min. Capacity Factor 

55 5 

Unpulsed 
30 ,+ 4 

2 
3 
4 

It appears t l r r t  the present plant column will not glvc the desired capacity factor 
of 4 w i t h  @sing. 
Without pulsing a capacity factor of 4 would be assured. 
is recommended to firm up e s t h t e s  of performmce which might be mule from "cold" 
studies . 

Hawever, if extraction and decontamination were satisfactory 
An unpulsed plant t e s t  

Annular 2A Column 

Fabrication of an annular pulse column in which the m a  of the annulus is equal 
t o  that of a 9-inch-diameter cyclinder is complete except for t i e - in  t o  the 3u 
Building tank farm piping. 
2A Column conditions. 

Pollowing tie-in the column will be tested under Purex 



REDOX 

Extractor-Stil l  Studies 

- 
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Conversion of the UlTE concentrators in Redox to  extractor-s t i l ls  to replace the "C" 
Columns and aqgeous concentrators would provide a simple means of increasing capacity 
since the aqueous concentrators are limiting. 
was operated to obtain aqueous and organic products for chemical evaluation. 
ulated Redox HAP (119 g/l UNH in hexone) was used as feed. 
solution) was evaporated and calcined to UO3. 
f i can t ly  reduced with 200 ppm G.E. Antlfoam, occurred during the calcination step. 
Future work vill further evaluate the foaming pmblem v i t h  the aqueous product and 
also determine behavior of the organic product under extraction, scrub, and s t r i p  
conditions. 

A laboratory-scale ex t rac tor -s t i l l  
Sim- 

The aqueous product (UEH 
Severe foarn.lna, which was not si@- 

Redox Through-Wall Steam Pipe Failures 

Failure of several through-wsll process steam lines, primarUy in the Redox plant 
D C e l l ,  prompted an lxvestigation of the reason for failure. 
less steel) are wrapped with co-ted paper and a layer of impervious tape. 
Metallurgical examination of a section of one of the fa i l ed  pipes showed stress 
corrosion cracking as the principal cause of failure. The cracks generally were 
oriented 1ongitudhaUy indicating quenching as the source of stresses involved. 

!he pipes ($7 stain- 

It is believed currently that the chemical agent responsible fo r  the observed s t ress  
corrosion cracking is chloride derived from the breakdown of the tape used t o  seal  
the corrugated papcr wrapping. 
line showed it t o  contain 19 weight per cent chlorine. 

Type 33 Scotch e l ec t r i ca l  tape (believed t o  be the tape used in the Redox plant)  
exposed at  160 C for twelve days, both d r y  and Immersed in water, decomposed and 
released chloride corresponding to 18-20 weight per cent of the tape. 
lated that chloride from this source contributed to the prcblem. 
removed from the canyon wall near one of the f a i l ed  pipes contained 0.03 weight 
per ceat soluble chloride, It is di f f icu l t  to postulate a mechanism by'which t h i s  
chloride could become available to produce s t ress  corrosion in  the covered pipes. 

Oxygen-bomb analysis of tape from an unused steam 

It is postu- 
Although concrete 

A t  present, attempts a re  being msde t o  produce controlled degrees of s t ress  crack- 
ing in saaqles of stressed pipe. The purpose is t o  produce pipe cracked to known 
depths which can be used for  calibration of an eddy current detector which Radio- 
graphic Testing Operation proposes t o  use in an examination of pipes in service 
t o  determine their condition. 
resul ts .  

Progress is slow due to e r r a t i c  and non-reproducible 

Cr i t i ca l i t y  Studies 

Homop;eneous System. 
per csrt U235) w a s  loaded and delivered t o  Reactor Lattice Physics Operations. 
spc i s i ca t ions  on H20/U03 r a t i o  were met.  
H20 (1.15 per cent U235) I s  10 per cent complete. 

Heterogeneous System. 
uranium (0.94 per cent U235) md 380 pounds of 1.44 per cent U 2  5 metal has been 

the experiment will be completed June 1, 1957. 

The first set of 8 tanks (700 pounds) of UO3'3.75 q 0  (1.0 
A l l  

The preparation of 500 pounds UO3.3.75 

Half of the required twenty-six hundred pounds of enriched 

received for dissolution. Dissolver maintenance I s  complete. 3 peclal tanks for 
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During the preparation of the UHH f r o m  scrap metal (U-235 - 0.94 per cent) for the 
heterogeneous study a neBT serious accident occurred. The large surface t o  volume 
of the scrap =tal ( t u r n i n g s  and chips) appears to be the source of the diff icul ty .  
After 60 pounds of 45 per cent n i t r i c  acid had been added to 259 pounds of metal 
the reaction rate in the dissolver suddenly accelerated. 
gases evolved exceeded the capacity of the dissolver off-gas system. 
pressure buildup ejected the charging port cover. 
also resulted in expulsion of a part of the dissolver contents. 
were burned in the i r  f l ight from the dissolver. 
ding was contaminated with uranium oxide psr t ic les .  
works area a t  the time of the incident. No injuries resulted. No significant up- 
take of uranium by the personnel WES observed from bioassay measurements. The pro- 
cedure f o r  dissolution of f ine ly  divided uranium is undergoing a complete revision. 

The resultant velum? of 

The sudden release of pressure 

ThC semiworks area of the 32l Buil- 

The resultant 

The uranium psr t ic les  

There were four men in the semi- 

WASm p.IEA'IMEIVT AND BY-PRODUCT RECOVERY 

Neptunium Recovery 

Analysis of further car l o t s  of UO f r o m  current Purex production showed that the 
neptunium content remained low dur& the nronth of April. Work was continued t o  
determine the re la t ive  importance of organic impurities and of n i t r i t e  oxidation 
i n  explaining and controlling the path of neptunium in the Hartford -ex plant. 
Research also continued on ion exchange as a neptunium isolat ion process. 

Analyses not previously reported f o r  neptunium-237 in the Purex uranium product 
are shown in  the accompanying table. 
and are the date of oxide sampling less f ive  days. On the basis 

The dates given are equivalent Purex dates 

exposure of 650 MWD/T and a k u e - o f  0.0036 for - the  Np/Pu ra t io ,  
feed neptunium is equivalent to 1.5 grams per ton of U03. 

InmmIuMIKpUREx 
UIMIUM PROIXJCT m G  APRIL 

Date - 
4/1 
4 J l l  

4/25 
4/27 

4/20 

car no. 

27 
20 
29 
30 
3 

I ? F I ~ ~ ~ / T  U03 

0.24 
0.32 
0.33 
0 49 
0.32 

of an average 
the calculated 

Percent Feed 
Neptunium 

16 
2 1 '  
22 
13 
21 

Savannsh River has reported that n i t r i t e  appars t o  catalyze the n i t r a t e  oxidation 
of neptunium(V) to the extractable (VI). 
confirm these results, a t  least quali tatively,  and extend them to Hanford type 
solvents. 
initial n i t r i t e  concentration, and timc of contact. 
in lhe accaqmyhg table. 
cases and the contact times were 30 minutes. 
in the (V) s ta te .  
passes through a maximum a t  about 0.02 molar F n i t i a l  n i t r i t e .  
tion, it exhibits a minus one dependence on nitrite concentration. 

Experiments peflormed during the mnth 

The extractabi l i ty  of neptunium was studied as a function of acidity, 

The solvent was 30 per cent TBP in Shell E 2342 i n  a l l  
The e f fec t  of n i t r i t e  is shown 

The neptunium t racer  was i n i t i a l l y  
It Ku1 be noted that the neptunium extraction coefficient 

Above t h i s  concentra- 
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0 
0.002 
0*02 
0.04 
0.08 
0.12 
0.20 

0.013 
0.23 

0.30 

0.73 
0.49 

0.20 
0 .l2 

The ef fec t  of n i t r i c  acid a t  0.02 molar nitrous acid, the concentration correspon- 
ding to maxlmum neptupium extmction, is shown in the accompanying table. The ex- 
t ract ion coefficients of neptunium(V) and (VI) at the s a m  acidities (but in the 
absence of n i t r i t e )  arc sham f o r  comparison purposes. In the presence of n i t r i t e ,  
the neptunium extraction coefficient was found to exhibit a 3.5 power dependence on 
n i t r i c  acid concentration. 

- M BE03 GI388 Np E8 N P ( m  E8  NP(V) Eoa 

2 0.83 12 0.02 
3 3 -13 18 0.05 
4 .  10.6 56 0.13 

1 0.10 5 0.005 

Variation with t i m e  is shown in the table  below. The 2 molar  n i t r i c  acid - 0.02 
molar  n i t r i t e  solution was contacted with 30 per cent TBP - Shell  E 2342 and sampled 
after the indicated total times of stirring. The decrease i x i  the extraction co- 
e f f ic ien t  a t  nineteen hours may be due to destruction of n i t r i t e  by atmospheric 
oxygen, o r  t o  some other change in the system. 

VARU!J!IOE OF NEPNNIW EXTElACmON 
WITH TIME - CONSTANT NITRIC ACID AND NITRITE 

Mixing Time Gross Np e 
10 minutes 0.35 
30 minutes 0.73 
60 minutes 0 .% 

180 minutes 1.05 
19 hours 0.44 

Two features of these results are notewortby: 

That they were obtained with the  same diluent presently employed in the Purex 
plant. 

That the neptunium extraction coefficients aze suff ic ient ly  large and persis t  
long enough t o  assure more o r  less complete recovery of neptunium i n  the Purex 
HA column. 

1 0 3 1 5 2  



c-7 DECMSSIFIEB m-50339 

With regard to the above points, a very pure diluent (dodecane) waa employed in the 
Savannah River experiments, and it was thought that an Inferior dlluent would result 
in rapid reduction of any neptunium(VI) which might be formsd. The present experi- 
ments lend confidence that the nitrite catalysis c811 be employed to recover neptun- 
ium under plant conditions. 

Studies of the anion exchange isolation of neptunium have continued. 
sorption and elution c m e s  have been obtained for neptunium-237 on a bwex-1, X-4 
column. The capacity f o r  neptunium absorption shown by the four per cent cross- 
linked resin was 25 per cent of the theoretical. (4.2 meq. per gram dry resin), a 
factor of three higher than with the ten per cent cross-linked resin previously 
used. 
acid was eluted by 0.25 molar nitric acid at a concentration of 59 grams neptunium/ 
liter in only 2.3 column volumes. 

Both the adsorption-elution curves and the capacity achieved were almost identical 
to those previously established in this laboratory for plutonium( N) . 
results, it is calculated that a column only 6 inches in dismeter by 2.5 feet long 
would be adequate to handle the concentrated Purex plant 21xJ stream. 

Excellent ad- 

Sixty-one per cent of the neptunium absorbed on the column from 8 molar nitric 

From these 

Gassing continues to be a problem in the ion exchange work, however, and no satis- 
factory solution has yet been found to this difficulty. The use of 0.1 molar semi- 
carbazide in place of 0.01 molar ferrous sulfamste as reductsnt lessens, but does 
not eliminate, gassing with resultant drying out of the resin, increase in pressure 
drop, and blocking of flow. 
contact of the solution with the resin, suggesting that the resin either enters 
into the reaction or catalyzes it. 

This formation of gas bubbles appears to occur on 

This work is being continued. 

A paper, "The Recovery of Neptunium-237 at Hanford," aW-502l3, (Confidential), 
June 1, 1957, was issued during the mnth under the joint authorship of R. L. Moore 
( W o r d  Laboratories Operation) and R. E. Tomliason (Chemical Processing Department). 

F is 8 ion Product Recovery 

Two reports surmparizing extensive work on cesium recovery were issued. 
HW-49658, "Recovery of Fission Product Cesium from Chemical Processing W a s t e  Solu- 
tions Containing Aluminum Nitrate," C. A. Goodall (M.S. Ibcsis), and HU-46830, 
"Recover$ of Cesium from Purex Plant Wastes by Metal Ferrocyaaides and Ferricyanides 
11. 
m-46676, "Remaval of Iodlne-13l f r o m  Dissolver O f f - G a s  Streems by Isotopic Exchange," 
E. D. McClaaahan, Jr. was also issued. 

These were: 

Full Level Laboratory Investigations," H. H. Van Tuyl. A fhlrd formal report, 

In the cesium zinc ferrocyanide process previously developed for the recovery of 
fission product cesium f r o m  Purex 1UW solution, Iron and uraniumwere removed by 
neutralization prior to precipitation of the cesium. Due to the higher iron con- 
centrations in the waste resulting from the new tvo cycle Purex flowsheet and to 
the finding of aluminum in some samples of plant l W W ,  it was considered desirable 
to develop an "acid side" cesium recovery flowsheet which would pennit recovery of 
the cesium without prior precipitation of the iron, W u m ,  and aluminum. Scout- 
ing experiments are be- carried out to test the ferrocyanides, ferricyanides, and 
cobalticyaaides in this application. 

A synthetic 1WW solution siwrlating the composition of an actual plant 1WW was 
partially neutralized with caustic to one molar .acid and aliqgots treated with 
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several co-formad scavengarn. 
0.01 m o l a r  nickel, zinc, or  f e r r i c  ferrocyanide, but recoveries of 80 to  87 per cent 
were obtained by increasing the metal ion concentration to 0.015 M and using a s l igh t  
excess of ferrocyanib.  The e f~ec t ivenesa  of the precipitants I& ia'the order 
B i 7  Zn >Fe; however, tht differences between the precipitants were quite sm8I.l. . 
P r e c i p i a t e  volumes a t  the higher concentrations vere about four per cent of the 
solution volumes. These are sonmwhat larger than desired, but not prohibitive. 

Less than 50 per cent of the cesium was removed by 

Q W  expcrimente were periorar?d with the ferricyanide and cobalticyanides. 
concentration leve ls  w e r e  used; 0.002 M and 0.00'7 Id. The best recovery of 62 per cent 
was obtained w i t h  zinc cobalticyanide. zt the bighe: coEentration. Zinc ferricyanide 
gave 55 per cent recovery. 
w i l l  be perforxed with higher concentration of reagents. 

Two 

All others were under 50 per cent. Further e x p e r a n t s  
. 

Work has also continued to establ ish procedures and optimum conditions f o r  the iso- 
l a t i on  of uranium, plutonium, strontium, cerium, rare earth, zirconium-niobium, and 
americium a c t i d t i e s  from Puruc 1WW. 
"Integrated" flowsheet which wa8 proposed e e r l i e r  f o r  recovering these ac t iv i t i e s  
in conjunction w i t h  cesium renpval as cesium zinc ferrocyanide. Analytical diffi-  
c u l t i e s  have rendered firm conclusions d i f f i cu l t  a t  so= points, however substantial  
progress has been made on this d i f f i c u l t  problem. 

This program i e  aimed at firming up the 

Americium has been traced through the Integrated flowsheet and found, as expected, 
to follow the rare eecths. E i i o r t  is now being directed at  developing a satisfac- 
tory means of separating americium from the rare e-. It was found that 20 t o  
30 per cent of the americLum is precipitated with cerium i n  the iodate precipita- 
t ion currently used to separate cerium from the other rare earths, implying that 
americium would need t o  be remved pr ior  to cerium removal. Ion exchange appears 
to be an a t t rac t ive  means of effecting the separation. 
earths were adsorbed on a Dowex-50, X-4 resin and various eluting schemes tried. 
Ci t r ic  and l a c t i c  acids separated the americium from most of the rare  earths except 
promethium. However, 13.5 m o l a r  hydrochloric acid eluted americium ahead of the 
ra re  earths. 
extraction a re  also being investigated. 

Americium and the rare  

The use of an anion res in  (with thiocyanate colbplexing) and .solvent 

. Cesium Isolation and Packaging 

"Flwsheet No. 1 Cesium Isolation and Packaging," HW-50241, was issued. 

The calcination of zinc cesium ferrocyanide requires temperatures in excess of 400 C.  
Previous work has shown that, in the calcination of cesium zinc ferrocyanide, the 
presence of n i t r a t e  may produce explosions, when the n i t r a t e  concentration of the 
mother l iquor contained in the centrifuged sol id  exceeds 0.3 moles n i t ra te  per 
m l e  of zinc cesium ferrocyanide. Further studies of the calcination step have 
revealed that a non-explosive nitrate - cyanide reaction occurs between 250 and 
400 C even though the n i t r a t e  concentraidon is less than 0.3 moles per mole of zinc 
cesium ferrocyanide. This reaction a t  low nitrate concentrations is evidenced by 
a sharp temperature  rise, no explosive effects  are  evidenced. 

Centrifuging and se t t l i ng  studies show that severe peptization of the sol id  occurs 
when washed with water and residual sodium n i t r a t e  in the mother liquor is less than 
0.05 M; satisfactory settling or centrifugation is  not possible. Adequate n i t r a t e  
remova can, then, be obtained on ly  by use of a centrif'uge permitting very close 
skimming of supernatant l iquid or by use of non-nitrate-con*taining ionic washes. 
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Both di lu te  (0.05 M) sulfur ic  acid and amnranfum carbbnate,:mcry. bb-used as ionic.. 
washes. 
these reagents, no iron or  zinc was detected in vster  leaches of the residues. 
Sepesan was not effect ive in preventing peptization of cesium zinc ferrocyanide in 
water but Super P i l t r o l  effectively coagulated it. Calcination of the cesium zinc 
ferrocyanide-Flltrol mlxture produced a finely divided powder of good form fo r  
l e a c h i q .  

Following-calcination of cesium zinc ferrocyanide washed w i t h  e i ther  of 

Ooerheating during calcination can caame an undeelrable reaction resnlting in vapor- 
ization of cesium oxide. 
in low cesium yields caused by losses t o  the off-gas system. 

_ -  This reaction occurs betveen 750 and 900 C .and would resu l t  

Electrolytic Processing of Waste 

I n  a continuing study of methods for waste volume reduction directed a t  both 
f i ss ion  product recovery and ultimste storage of high-level wastes, the electro- 
l y t i c  process was reviewed. In  this process the ni t ra te is reduced electrolyt i -  
ca l ly  t o  form vola t i le  gases (Iw3, B20 and B2) and sodium is recycled 88 the hydro- 
xide for further waste neutralization. 
consumption w i t h  a ten year amortization of the capi ta l  costs does not provide 
a t t rac t ive  economics even when waste storage costs of $1 per won are assumed for 
future Purex wastes. 
application under present conditions. 

The cost  etudy showed that the high power 

Such a process cannot therefore be considered fo r  Hanford 

Special Geological Studies 

The success in reduction of dr i l l i ng  costs and in increasing the ra te  of dr i l l ing  
by the Hatch Dril l ing Company sad the US Geological Survey on Project CA-700 resul- 
ted in the t ransfer  of wells from the proposed FY 19% program to the CA-700 Project. 
This improves the FY 1957 aad FY 1958 construction budget items by reducing the well 
needs fo r  FY 1958 by drilling the planned wells on'the*-autho*ized CA-700 project 
funds, and w l l l  permit procurement of necessary geologic data somc six months ea r l i e r  
than originally planned. 
ahead of the requested completion schedule. Two w e l l s  okigimdly deferred from the 
fixed-price portion of the CA-700 project, and five .mu deferred on the US Geo- 
logical  SurPey portion of the project were reinstated on that project, in addition 
three wells from the planned FY 1958 program were added to the US Geological Survey 
portion of the CA-700 project. 

Both well dr i l l i ng  contractors are operating close t o  or 

Pre1lmbm-y negotiations wlth Geopbysical Service, Inc. f o r  the planned seismic 
evaluation survey were completed by the AEC. 
indicates that the desired work can be accomplished for the requested $50,000 
by close cooperation between concerned parties. 

Study of the proplan by both par t ies  

Disposal t o  Ground 

A preliminary experiment was conducted t o  attemprt to create a " p e m e n t  seal" 
in a s o i l  column; resul ts  indicated that sodium s i l i c a t e  solution added t o  a soil 
c o l m  that was pretreated w i t h  calcium chloride solution formed such a seal  in 
24 hours. 
treatment apparently produced a calcium s i l i c a t e  gel, which effectively.plugged 
the soil pores. 
for creating permanent underground storage basins for radioactive wastes. 

no l iquid moved through the column during one month's observation. This 

This type of treatment is under consideration as a possible method 
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7 6  Tbe possibility of direct disposal of aluminum coating wsste to the ground is 
gested by recent aaaJ.ytical result8 rpaicating that the adsorption by soil of Qr 
in auminum coating waste supemate (105-c tspk) was adequate fo r  ground dispos~l. 
If the results of experhunts which are now progress vith other coating waste 

direct disposal of aluminum coating waste supernate to th ground. 
be devised to reduce sufficiently the concentration of Cog' in aluminum coeting 
waste without altering the adsorption cateristics of ~ ~ 1 3 7  Q,W, direct 
disposal to the ground mey be poeeible. 

Laboratory experlmtnts w i t h  recent samples of A-8 (Purex) condensate waste indi- 
cated that breakthrough of SrgO should occur at approximetely 7.4 column volumes. 
This breaktho- was a reduction from the estimated 13 column volume capacity of 
the crib reported f o r  the waste that was being produced last December. 
duction in estimated capacity vas due primsrily to a 10-fold increase in the concen- 
tration of SrgO in the A-8 vaste. 
umn volunrs of wastes as of March 3, 1957, one column volumc corresponding to 
3 . 7  million gaUons. The useful capacity of the A-8 crib would be about 75 per 
cent depleted based on the 7.4 column volume capacity estimate; however, this esti- 
mate very likely is a somcvhat conservative figure inasmuch as the 10-fold in- 
crease in Srw probably was a gradual increase over an interval of a f w  months. 

Approximately two million gallons f TBP scavenged waste supernate having a Co60 
concentration greater than 4 x & p / c c  were discharged to the ~ 6 - w :  trenchsite 
during the month. 
a specific retention basis'at this site to 13.5 million gallons. 

w of the first three batches of in-farm scavenged ypemetcs contained ~ 0 6 0  in 
concentrations appreciably above the limit of 4 x 10- p/cc which has been recom- 
mended as the mBxirrmm concentrat on for disposal to the ~ 6 -  

concentrations of cesium and strontium. 
mine ifl this waste is suitable f o r  cribbing. HU-501% (Unclgssif'ied), "Proposed 
Use of Test Wells to be Installed as Part of the High Cobalt 
posal Tests," was issued May 7, 1957. 
and hydrological tests and monitoring and analfiical. requirements concerned with 
the test disposal of high eo60 scavenged wastes at the ~ 6 - x  cribsite. 

A sample of water f r o m  the 299433-4 Weu. at the &-BY scavenged waste cribsite 
was submitted for determination of cyanide ion. 
would have converted ferrocyanide ion present to cyanide, hence, results could not 
be interpreted unequivocally in terms of cyanide ion. 
reported as cyanide w e r e  found with most of it concentrated in the solids fraction 
of the sample; clesr supernate contained 30 ppm. 
found in a well 100 feet distant. 
m c h  higher than that fo r  cyanide. 

I 

supernatas confirm the f i . n W  to date, c o 6 b l l  be the radioisotope limiting 
If a mcthod can 

The re- 

The A-8 crib had received approximately 5.6 col- 

This brings the t o t a l  volume of scavenged waste  disposed of on 

cribs on a test 
basis. The third batch has a eoio concentration of 1.2 x 10- BE pc/cc, and low 

Results of soil column tests wilJ. deter- 

This document outlines proposed geological 
Scavenged Waste Dis- 

The analytical method employed 

Concentrations to 230 ppm 

A concentration of 10 ppm was 
The permissible limit f o r  ferrocyanide ion is 

Observation Wells 

No significant changes occurred in the distribution of radioactive contamination 
in the ground water. 
&xed 216-5-1 and 2 cribs. 
increasing Co60 concentrations to a new msxirmrm of 10-3 pc/cc. 
as evidence that the sediments beneath these cribs are still draining into the 
p u n d  water, although no waste has been discharged to the site f o r  mrrsy months. 

Strontium-90 persisted in the ground water beneath the aban- 
Ground water in the vicinity of the BY crib site showed 

This is interpreted 
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Previous ground water monitoring date, that indicated Cs137 breakthrough beneath 
the U6-A8 c r ib  aad the u6-s7 c r ib  were not confirmed upon resampling. 
believed that the former results were in error,  possibly because of cross-contam- 
instion in the laborstory. 

It is now 

Process Developmnt 

The feas ib i l i t y  of using ion exchauge resin colums to rcmovt Srw from condensate 
wastes was investigated further. 
resulted in constant leakage of a small  concentration of Srw through the colwm. 
Plans were made t o  uie larger  columns in the labozatory to minimize leakage. 
nation re la t ive  to the characterist ics of Duolite C-3 resh, the resin tentatively 
selected for Use on Hanford wastes, indicated that the resin should be treated w i t h  
hydrochloric acid before use to convert it to  the hydrogen form and also that  the 
capacity of the resin probably was suf'ficient to permit resin columns to compete 
w i t h  ground disposal on an economic basis. Plans vere made to obtain experFmental 
data to evaluate the economics of resin VS. s o i l  column usage. 

The use of small  resin colums (1.3 grams of resin) 

M o r -  

G e l l i n g  of Wastes - Field Work 

An experiment was underway to determine moisture loss  from the gel t o  soi l .  
inch diameter l u c i t e  tube vas partly f i l l e d  w i t h  so i l ,  then aluminosilicate gel  
added to a depth of one foot. 
32 inches, and the gel volume had decreased to two-thirds of the or iginal  volume. 
!Fhe top three inches of gel  has become Wte mist wfth frtt lima visible  on the 
top and sides of this section. Lower portions of the g e l  retained their original 
appearance. 
penetration is complete. 
penetration and ge l  volume reduction in the f ie ld .  

A six- 

Af ter  nine days the s o i l  waa wetted to a depth of 

It is planned to determine total liquld content of the wetted soil when 
Data w i l l  be used in predicting the extent of moisture 

A report (HW-50198) was issued reviewing the economics of disposal of coating wastes 
as aluminosilicate gels. Although rather elaborate site preparation and covering 
provisions w e r e  assumed, the nrethod is st i l l  a t t rac t ive  , m m  a cost stsadpoint. 

The feas ib i l i t y  of blending high l eve l  wastes with aluminum coating wastes prior to 
gell ing is under study. H e a t i n g  of the gel  f'mm radioactive decay of the waste Is 
one phase of the problem being considered together with the resulting chemical and 
physical e f fec ts  on the gel and its environment. 
the gel and the dried sol ids  re6uJ.ting are not accurately ImoM, preliminam cal- 
culations indicate that temperatures could be reached which may vola t i l i ze  f iss ion 
products. The assumptions were mule that a high level Purex waste stream vould be 
combined with metal coating waste in plant s t r e a m  proportions and the resulting 
solution gelled in batches equivalent to one ton of metal. 221e gel was assumed to 
form a sphere and be disposed by placing deep in soi l .  Muimam temperatures rang- 
ing from about 900 F to 4500 F were estimated depending upon the average rsdius 
assunred and the heat conductivity assigned to  the gel mass, the higher temperatures 
result ing if a mininnrm sphere W t e r  and low heat transfer coefficient of the gel 
are  assumed. 

These prellmlnary estimates suggest that such wastee disposed underground as gels 
would. first d r y  then the temperature would continue to rise for about 100 days, 
then decrease over a long period of time; the maxirrmm temperature may possibly be 
high enough to calcine the gel  materials, or cower t  them to a glassy solid. 
experimental work would be required before Aril potential  and l imitations of this 

Although heat transfer data on 

Much 



Waste Self-Concentrator Prototype 

D u r a  the mnth, the l iquid level in the tank was reduced to approximately eight 
feet .  
and a sodium ion cdacsntration (if solution were bmgeneaus) of 2'7 E .  Ibc tank 
vsll themmcouples continued to  record a steady rise in concentrate temperature. 
The 0.6 foot thermcouple showed an increase of 26 F to 2 8  F. 
couples indicated s- Fncrsases. 
the mnth, resul t ing in aa overa l l  average rate of 7 ml/min. 
be attributed to f iss ion produet aging. 

'Ilhis comesponds to 21 per cent of the or iginal  volumh charged to the tank, 

The other them- 

The reduced rate could 
- condensate rate - fell off 

Bo "bumps" vere recorded during the mnth. 

Mass spectromtry 

The gain of the electron mltlplier collector of the thermal emission mass spectro- 
meter has been very constant at  about Id, for several months. This multiplier has 
now been replaced w i t h  another multiplier which has a gain about 100 tinres greater. 
With the higher @in, pulse counting nethods vhich will result in higher precision 
of analysis can be used. 

Experbents in ursn ium isotopic analysis by the thermal emission method were contin- 
ued and a precision of f 0.6 per cent (standard deviation f o r  a single determination) 
is being obtained at  U-235 to U-238 r a t io s  in the regions of 0.04 and 1 5  w h e r e a s  
previously this precision level vas obtalned only at  ra t ios  ne- one. 

spectrographic Analysis 

A method has been developed for the determinetion of tin, iron, chromium, and nickel 
In zirconium a l loys .  
sample d i rec t ly  using a g ~ a p h i t e  counter electrode. 
obtained from the Bureau of Mines laboratories in Albany, Oregon, were used for 
calibration. Although the standards appear t o  be mta l lurg iba l ly  very unifom, 
the chemical and spectrographic data supplied by the Bureau of Mines laboratory 
were inconsistent. Accordingly, the standards were re-analyzed chemically by the 
Analytical Laboratories Operation. This new data is much more consistent, result-  
lng i n  straight line spectrographic working c w e s .  In the case of the tin d u e s ,  
a bias of about 20 per cent exists between the calibration curves from the W o r d  
and the averaged Bureau of Mines data. This bias is also evident when the resul ts  
of sample analyses from both laboratories are compared. 
bias for the other three elements. 

The procedure consists of a.c. spark excitation of the a l loy  
Four zirconium alloy standards 

There is no significant 

The data from repet i t ive analysis of the standards by the spectrographic method 
was t reated s t a t i s t i c a l l y  to give the following expected precision for the method: 

Standard Deviation 
Element Per cent 

Fe 
Sn 
B i  
C r  . .  
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Sta t i s t i ca l  and Mathematical Research and Development 

Work continued on the  formal report on the statistics of estimating the r a t io  of two 
counting rates.  

Possible application of f i r s t  passage t i m e  theory for Uhlenbeck Processes was con- 
sidered fo r  several HAP0 problems. 

The paper ent i t led,  "An Optimum Sampling Technique" prepared by K. B. Stewart fo r  
presentation at  the annual AEC Accountability meetings i n  June has been completed. 

CLCLtcL. 

OFFSITE V;SITS AND VISITORS 
-___c1I 

1 -_ 
C. A. Bennett conducted a session'on Operations Research a t  the Pacific Northwest 
Regional Meeting of the American Society for Engineering Education a t  Pullman, 
Washington on May 10, 1957. 

W. F. Stevenson spent May 21, 1957 a t  Schenectady w i t h  the StatFstical  Methods group 
of the General Engineering Laboratory conferring on the use of computers i n  cocnection 
w i t h  s tatist ical .  problems, and attended the 
Michigan on May 22-24. 

Eleventh Annual ASQC Convention a t  Detroit, 

Carl A. Bennett, Manager 
OPEZATIONS RESEARCH & SYNTHESIS 

CAB : jbk 
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A.  ~ ~ Z A ! l ' I O I ? A N D p E R s O ~  

Organization 

There were no significant changes. 

Force S- 

Exempt 
Non-exempt 

Total  

Radiation Moni tor i s  

4-30-57 

41 
198 
239 

3-31-57 

41 

236 

Part ic le  contamination was encountered a t  the mador construction s i t e  for Auxiliary 
Radio-iodine Removal and Nitr ic  Acid Recovery Fac i l i t i es .  
equipment was successfWly decontadnated. 
on the Redox contamination cdntrol project; a maximum of 5 rads/haur was encountered 
Ln the craneway. Monltorixqf the CG 558 modifications at lQOF and -1- contiwed. 
Dose ra tes  exceeding 5 rads/haur Including 4 r / h m  were encountered on p=ticles. 

A s p i l l  of R a  DEF solution in the 329 B u i l d i n s  contaminated the f loor  t o  3.2 rads/hr. 
Monitoring of work on HAPO-l84 samples in 3706 indicated dose rates of x) rads/hour. 
A f i r e  occurred in the 231 Building. 
were burned. 

The injection of 2n65 in to  steers was continued by Biology Operation. 
dose r a t e  encountered was 15 r/haur. 

A n  explosion occurred in a dissolver c e l l  in the 3 2 l B u i l d i n g .  
table  contamlnation was copfined t o  the buildlng aJ.though adjacent f a c i l i t i e s  were 
evacuated as a precautlooary measure t o  avoid eqosure t o  f'umes of nitrogen oxides. 
Bioassay results indicated detectkble but i n s i g n l f h n t  deposition of u r d m  i n  
six employees. 

Major construction 
H i g h  dose rates contiwed t 6  prevail  

Apprcuclmately 200 grams of plutonism 
There was no spread of contamination outside the hood. 

Maximum hand 

The spread of detec- 

A detailed report of Radiation Monitoring is contained in IIW-50586. 

Reprional Monitoring 

A further decrease in the average dally emission of 113' was noted. 
aversge was 0.6 curles canpared t o  1.1 curles in April. 
was 1.7 curies and the total in aqy sevcn-day period was 7.4 curies. 

was the major contributor i n  both instances. Average de- ! b e  P u r a  fac  
position of I 

Total beta ac t iv i ty  densities i n  the Columbia River water were generally 4 0  t o  60 
percent of the April levels 88 a resu l t  of the increased river flow. 

The daily 
Maximum dai ly  emission 

w outside the plant .did not exceed the m a c h u m  permissible u t .  

Surface water 
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HW-50339 

samples collected irap a cross section at a l e  26 ( two  IIliles upstream from Ringold) 
indicated a two-fold increase i n  beta emitter activity density over similar measure- 
ments obtained the past three years a t  c-able river flow rates. 

Exposure Evaluation and Records 

There was one case of plutonium deposition confirmed during the month. The 
deposition, a$, occurred when a grossly contaminated valve was dropped i n  a 
corridor of the 234-5 Bul ld ing ,  causing a locallzed high air condition. 
cases of plutonium deposition on record is 201. 

Total 

There were no new cases of f i ss ion  product or other isotopic deposition con- 
firmed during the month. 
posit ive ursnium bioassay resul ts  showed some evidence of deposition. 

Twelve employees who previously had not shown 

Bioassa,y results obtained from the employees involved in the incident of 
potent ia l  injection of plutonium mentioned in last month's report were negative. 

There -re two minor . injuries .reported this month that were caused by Pu con- 
taminated ar t ic les .  One injury, caused by scissors,  was not contaminated; the 
second injury, caused by broken glass removed frau a process hood, was faund 
contnminatrd. Spot samples indicated no deposition. 

Technical overexposure #U5-C resulted fran an cmployeels coverall sleeve be- 
cauing contaminated while collecting process samples in the Redox sample gallery. 
Autoradiographs were made of the contaminated spots ernd it was estlmated an 
exposure of 3.4 rads was received by a eignlf icant  skin mea of the righ* f o r -  
arm. 

Technical overexposure #U6-2 occurred a t  100-B Area sometime during the badge 
period of April  26 through May 9, 1957. A film badge reading of 640 m r  was 
obtained fo r  the two week's period. 

The study of reproducibility of past  f i lm records is ne= completion. A prelim- 
inary conclusion of results is that, generally, film records - in good order, 
reproducible, and well preserved. 
insensitive f i lm over 10 y e w s  old, but none i n  the sensit ive film. 

There is some evidence of deterioration of the 

The 300 Area was converted t o  weekly reading of pencil meters during the moath. 
Experience t o  date has been favorable. The revised frequency is  expected t o  
bring about sizeable future savings. 
continued. A t o t a l  of 872 were processed. 
badges was established at the poets for  central  badges &erimeter barricade) 
and traasportation personnel. 

The addressograph operation has been discontinued and the equipment removed 
frm the 3705 Building. 

Sequential alpha track counting procedures were completed by Experimental Statis- 
t i c s ,  Operations Research and Systhesis Operation. Use of the method SriU resul t  
i n  approximately a 
will be implemented during June. 

Approximately 780 pounds of salvage s i lver  ($8,260) is  being held on the Stores' 
receiving dock. 

Conversion t o  the roving badge system 
The first a plication of exchange 

reduction in alpha track counting time. The procedure 

Shipment has been delayed due t o  a railroad s t r ike  i n  sari 
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Francisco. 
FY 1957. 

It is doubtAil that credit for this silver w i l l  be received during 
Total silver credit to our account to date is $33,688. 

Radiological Development 

The binary code identifying week and year on dosimeter film proved successful. 
addition to reducing f i lm identification to a single X-ray exposure, savings of 
about 30 man-hours per week were noted. 

In 

Approval was received for the off-site publlcation of the plastic badge develop- 
ment report. 
of the report. 

An article for off-site publication cover- the broad scope of electronic data 
.processing of exposure records was completed. 

The "Nucleonics" JaurneJ, has indicated interest in publication 

The first quarterly report Usting a l l  those persons having received in excess 
of one rad beta plus gamma exposure for the first quarter of 1957 w a s  completed 
by the Data Processing Operation. 
tor Routine recently developed by that Operation. 

Samples of 6 inch hood glaves were received aqd routed to consumer components 
for evaluation. Consumer components indicated that while the hand and wrist 
sizes were not ideal, the glove would be accepted if necessary. 
facturer reported that flucthtr changes in the glove &.sign were not feasible. 
An AEC representative was requested to contact other sites regarding the hood 
glove problem. 

T h i s  report was produced by the Report Genera- 

The glove manu- 

Informstion from the Chemical Processing Depertnrent indicates the potential 
availability of universal unlined rubber overshoes. Investigation was initiated. 

An investigation of new and modified fresh air line Sdapters for filtered air 
units was initiated. This action was undertaken fo r  rbasons of eco- and as 
an assurance of a continued supply of fresh air comrsions in event the present 
units become unavailable. 

Several synthetic hood glove materials are under investigation as a possible 
solution to the use of hood gloves in certain destructive envlronments. 

The BpIIu1B;p sources for calibrating the standard alpha chambers were obtained. 
The counting efficiency of the s+nndnrd chamber is 8 4  lower for an apIlular 
source as canpeixed to a point soqce. The result canparts favorably with data 
obtained at the C h a l k  River location for the scintillation counter. 

Requirements for a continuaus air sampler ~5th alaxm system for the Radiometal- 
lurgy B u i l d i n g  are being re-evaluated because of work planned on eXamirr+ng test 
fuel material for the P. R. R. 

A study was initiated to develop correction factors for the Soup Bowl dose rate 
meter when used in beta field dose rate determination. 



Calibrations 

Hw-50339 ELI F-4 

Three prototype sc in t i l l a t i on  poppies were examined and found t o  be acceptable. 
The small  discrepancies found wil l  be corrected here at HAW. The vendor was 
advised of the discrepancies and instructed t o  ccunplete the order. 

Ten Samson Alpha Meters were received from the vendor. 
exemined and accepted. 

Five units have been 
The other f ive  a m  now being examined. 

Two prototype s c i n t i l h t i o n  poppy probes for cart-type poppies were received 
and found acceptable. The vendor has been instmcted t o  complete this order for 
18 uaits. 

Radiological Consultation 

Discussions were held with the AtcPnic Energy Ccmission on the possible radio- 
log ica l  consequences of the construction of the proposed Ringold Dam. 
t im was requested fran the Biology Operation and f r o m  the Chemical Effluents 
Tecbnologg Operation on the consequences i n  preparation for  a more detailed 
report t o  the Atcanic Energy Ccmission. 

Informa- 

The study of gonad dose fran diagnostic radiation be- carried out in cooperation 
with Indus t r ia l  Medical w a s  revlewed and the program accelerated by the procure- 
ment of people t o  do the tAbulations of the diagnostic procedures. 
of the dose frm each type of examination will be made by the Radiological Pbysics 
Operation in order to provide some infarmation as soon as possible. 

Radiological Disaster Studies 

Computations on the effects  of a reactor disaster i n  the plutonium recycle program 
were started.  
safety of the plutonium recycle reactor. 
material were calculated using the gamm spectrum for tota2 f iss ion products 
previously derived. For the release of vola t i le  materials, it w a s  necessary t o  
derive the gamma spectrum fran the previous calculations of the quantities avail- 
able i n  the reactor. The deposition, cloud dose, gonad dose, and lung deposition 
are being derived f o r  this specific case because of improvements in the information 
available on the vsriaus factors  of the calculation. 

R o u g h  estimates 

These resul ts  =e t o  be included in a p r e l h i r m y  report on the 
The gamma dosage rates from the contained 

Preparations were made for a talk on the consequences of a disaster in the pro- 
duction reactors with partic- emphasis on Wahluke Slope. T h i s  talk is t o  be 
presented during the visit of Mr. Block i n  June. 

Columbia River Studies 

The fract ion of the MFC for dr+nking water at  Pasco was computed for the bone 
dose, G I  t r a c t  dose, and gonad dose for the years 1955, 1956 and for 1957 through 
March.. These resu l t s  were obtaixrtd by extrapolation of the reactor effluent 
basin analyses without consideration of the supporting d a t a  now available on 
the analyses of isotopes i n  the r iver  and the spot analyses of addi t iona l  iso- 
topes now available. 
the  month of December, 1956 and January, 1957 as compared t o  the same months a 
year ago. 
of the Hanford l i m i t  f o r  off-plant sources as compared t o  about 20 percent in the 
same months a year ago. 

The resul ts  indicated an increase in G I  t r a c t  dosage i n  

During these months the resul ts  indicated approximately 50 percent 



Radioactivity levels  of the Columbia River below Richland, Washington, for  the 
period Janusry, FebNsly, March 1957 were reported by l e t t e r  to the Columbia River 
Advisory Group. Reporting by unclassified HW documents was discontinued. The 
radioactivity was almost three times greater this first quarter than the average 
for the same qusrter the past  three years. 

Safety 

There were three medical treatment Fnj’UieS for 8 freqUWEy of 0.75. 

S e c u r i q  

There were no security violations. 

Sugges ti o m  

Radiation Protection personnel submitted nine suggestions during M e y .  
suggestions were adopted and awarded a t o t a l  of $35. 

Twelve suggestions were evaluated and seven remain t o  be evaluated. 

Three 
Savings amaunted to $234.24. 

Beneficial Moves 

There was one beneficial  move. 
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D 
The general findings are  slmrmarized in the following: 

Sample Type and Ucation 

Drinking Water and 
Related Materials 

Benton City Water Co. Well 
Richland Wells 
100 Areas 
200 Areas 
Pasco, Kennewick, McNary Dam 
BELCkwaSh S o l l d ~  - 
Pasco F i l t e r  Plant 

Pasco F i l t e r  Plant 

Pasoo F i l t e r  Plant 

Backwash Liquids - 
Anthracite, Sand Filter - 
Other Waters and 
Related Materials 

200 West Wells 
200 East Wells 
Wells Near 200 Areas 
Out ly ixg  Wells 
Columbia River - 
Colusbia River - 

Below Reactors 
Columbia River - 

Paterson to McNary 
Columbia River - Mud 
Raw Water - Opcrat- Areas 
Reactor Ef' f luent  Retention 

Reactor Ef'fluent Refmation 

w o r d  Ferry 

Basins to River 

Easine to Rlver 

Activity 
Type 

alpha 
alpha 
beta 
beta 
beta 

beta 

beta 

beta 

. beta 
beta 
beta 
beta 

beta 

beta 

beta 
beta 
beta 
beta 

Average 
Activity Density 

,uc/ml 
I 

1.4 x loy8 

(0.03 to 3.2) x lom6 

(40.03 to 2.2) x 

(1.1 to 4.2) x 10-9 

(0.5, to 1.6) x 10-7 

4.5 x 10-2 /uc/gn 

1.8 x 

1.1 10-4 . 

Trend* 
Factor - 

-2 

c 2 x 10-7 to 5.2 x 10-3 -20 
42 x 10-7 to 8.9 x 10-2 +9 
4 2  x 10-7 to 7.4 x 10-7 42 
4 2  x 10-7 -- 
1.5 io-5 -- 
1.5 x 10-5 -- 
6.2 x 10-7 -- 
(2.0 to 5.8) x 10-5 -3 
(L0.03 to 9.9) L -2 
20,000 to 160, m - p / s e c / r  +2 
(0.7 to 1.9) x 10 -- 
i 0.04 uc/sec/reactor -- 6 -- alpha 
L 5  x 1-9 

I-13l i n  Farm Wastes to River 1-13 9;8 x 10-7 
I-la in Columbia River - 

HBnfa2-d 1-13 3.9 x 10-8 

-- 
-2 

* The trend factor shows the n - f o u  increase (+) or  decrease (- ) ~TOIU last plonth, 
where the values of n l e s s  than 2 w i l l  not be noted. 
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Sample ’Pype and Locetion 

Atmospheric Pollution 

Gross Alpha Emitters 
Gross Dose Rate - 

Separations Areas 
Gross Dose Rate - 

Residential Areas 
Active F’tu-tlcles - 

Sepzrations Areas 
1-13 S e m t i o n s  Areas 
1-13 S e m t i o n s  Stacks 
Rxthenium - Separations 

Active Part ic les  - Wash., 

Active Part ic les  - Project 

Stacks 

Idaho, Ore., Mont. 

Vegetation 

Environs of Separations 

Residential Areas 
Eastern Washington and 

Oregon 
Noo-Volatile Beta Emitters 
Wash. an5 O r e .  

Alpha Emitters - 
Separations Areas 

Areas 

F-8 

Activity 
Type 

alpha 

beta-gannns 

beta-gsmmrr 

beta 
1-13 
1-13 

RU-103-106 

1-13 
1-13 

1-13 

beta 

- - - - - -  

Average 
s c t i v l t y  Density 

,uc/ml 
I 

(0.5 to 1.3) x lo-= 
(1.8 to 4.6) x 10-13 
0.6 curie/day 

40.02 curie/day 

0.015 to  0.120 ptle/m3 
0.007 t o  0.085 ptle/m3 

i 
Trend* 
Factor - 

(40.6 to 1.4) x 10-5 g/gm -2 
46 x 10-6 /uc/gp 

(LO.- to 5.2) x l oA ,uc/gm -- 
(0.05 to 2.1) x loo6 / “ ~ / g i n  +2 

-0 

-- ( ~ 6  t o  8 )  x 10-6 /“/ 

* ?he +,rmd factor show the n-fold increase (+) o r  decrease ( - )  from last month, 
+,he d u e s  of n less  than 2 will not be noted. 



RADIATIOM Hanford Minor & Major Year t o  
Laboratories Construction' Others May Date 

Special Work Permits a 9 9  557 257 2913 13249 
Routine and Special Surveys 1415 829 180 2424 13362 
Air Samples a99 77 147 2323 u235 
Skin Contamination 13 7 1 2 1  99 

M m  mms 

Csmma Pencils Pencils Paired Readings Paired Readings . Lost 
Processed 100-280 mr Over 2&1 mr Readings 

May 242,858 ' 17 
1957 t o  D a t e  1,329,722 e 17' 8 

63 50 

Beta-Genmra F i h  Badffes 
Badges Readings Readings Readbgs Lost Average Dose 

Processed 100-300 mads 300-500 mrads Over 500 mads Reedings Per Film Packet 

May 44,359 598 46 14 58 rn 
1957 t o  
Date 257,502 3128 117 34 344 1.83 3.08 

Slow Neutron Pencils 
Pencils Paired Reedings Palred Readings Lost 

Processed 4-12 m~m OPer 1 2  mrem Readings 
Msy 2,556 35 u 5 
1957 t o  Date u, 954 130 30 10 

Fast Meutron Film Badges 
Badges Readlngs Lost 

Processed Above'50 mrem . Readings 

M8y 
1957 t o  Date 

1064 
5050 

1 
1 

Bioassay Mey 

Plutonium: Samples Assayed 1015 
Results above 2.2 x l O ' ~ c / s ~ l e  18 

Fission Product: Samples Assayed l l o 1  
Results above 3.1 x 10-5vc/~emple 1 

3 
6 

1957 t o  Date 

6026 
145 

6627 
6 

Uranium: Samples Assayed 486 a 4 9  



U r a n i u m  Analy ses 

Sample Description Maximum Average Samples MBximrtm Averwe Samples 

Follovlnp; Period of No mosure 
U n i t s  of 10-7 pc u/cc 

Number 

Metal Preparation 20.31 2.16 u 4  6.31 2-73 38 
5 .io 5 Technical 7.63 2.52 20 7.50 

Technical  51.77 33-61 2 
uo Plant  68.06 5 - 6 1  124 28.12 4.79 99 

9 
Special Incidents -- -- -- 

0.44 4 -- -- -- €!andm 0.57 

-- -- -- 
-- 8.51 4.29 -- -- *d3 Plant m . 3 3  12.36 37 

+Samples taken pr ior  t o  and a f t e r  a specific job during the work week. 

T r i t i u m  Analy ses May 1957 t o  Date 

Samples Asswed 35 59 

Thyroid Checks 

Checks Taken 
Checks Indicating .O&c 

Hand Checks 

Checks taken - alpha - beta gamma 

c-RATIoI?s 
Portable Instrument Calibration 

CF Meter 
Juno 
G?? 
Others 

Total 

Personnel Meters 

E d g e  Film 
Pencils 
Others 

T o t a l  

Miscellaneous Special S e n i c e s  

Total Number of Calibrations 

I I O 3 8 0 3  

45 
0 

199 
1 

61,499 274,986 
50,380 254,071 

Number of U n i t s  Calibrated 
1957 t o  Date May 

3149 15,400 

2460 u, 346 
9663 21,675 
2x) 1,013 

12,343 34,034 

739 2,298 

16,231 51,732 

RADWk6N PROTECTION 
I 
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General 

Safety performance of the Operation, as indicated by the Minor Injury Frequency 
Rate, approached the lower control limit. 
compared t o  3.76 f o r  April. 

Frequency rate  for May was 2.1 

The absenteeism ra t e  f o r  a l l  employees was down t o  3.2176 which i s  w e l l  within the 
expected frequency limits and about a t  the average expected frequency. 

For the third successive month there w e r e  no security violations reported fo r  this 
Operation. 

Two grievances were f i led  during the month; one unit and one non-unit. 
taken t o  Step I1 and the non-unit grievance, involving s taff ing of positions 
which are upgraded, was sa t i s fac tor i ly  answered a t  Step 11. 
involving assignment of work between HLO and IPD Radiation Monitors is pending 
scheduling by the Union f o r  answer a t  Step II. 

Both were 

The unit grievance 

Fac i l i t i e s  Engineering Op eration 

The economy measures exercised in the Landlord and Building Engineering f i e ld  
are being continued. *Maintenance work is being performed a t  minimum safe level. 

Data has been accumulated f o r  evaluating a plan f o r  fixed price per drawing i n  the 
Drafting function. 
further evaluation. 

This data w i l l  be used on a "drs; run" basis for a month fo r  

Approximately 800 pr in ts  w e r e  turned over by Technical Shops for sorting and 
f i l ing in drafting room pr in t  f i l e .  

Information is being compiled on a l l  Code Vessels belonging t o  HIX) and afiangements 
are being made f o r  on-site inspection of vessels. 

The attached report sunrmarizes the  s ta tus  of H U  project work: 

The design c r i t e r i a  for the Radiochemistry Hot Cell has been prepand and trans- 
mi t ted  for user and AEC signatures. 
project is during June. 
the proposal. 

The plannsd tbning f o r  authorization of t h i s  
Infomatian was supplled t o  AEC Washington relating t o  

Minor scope design is continuing on this project pending authorization. 

The e f for t s  of the Project P h m i x q  and Schedullpg group resulted in one Informal 
Request, two Project Proposals and two Plant Equipment Analysis Reports, completely 
developed by Fac i l i t i es  Engineering Operation, and two proposals prcpared by C E O  
as follows: 

CG-661 Additional Heat Generation Fac i l i t i es  - 189-D $ 664,000 
CG-681 Hanford Equiprent in the ETE 1,200,000 
CG-757 Coolant Radio Analysis Laboratory - 1706 77,500 
CG-758 Ceramic Fuels Development Press and Furnace 200,000 
IR -- Biology Controlled Activity Water System 77,500 
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The following Plant-Engineering and Maintenance work was performed: 

Shade screens were purchased for ins ta l la t ion  on the second floor of 3760 
Building. 

Construction Englneerlng completed prellminary studies and a cost estimte 
for supplemental heating in 326 and 328 Buildings and sumor cooling and heating 
f o r  3760 Building. 

Work i s  progressing on remedies t o  306 B u i l d l n g  heating system in order that 
it w i l l  function properly during the winter season. 
new fan bearings, supplemental piping insulation and an adequately sized 
condensate system, 

This work w i l l  include 

Material i s  being ordered and ins ta l la t ion  of a Breathing A i r  System i n  
141-FS Building will stalct about July 1. 

Ins ta l la t ion  of a Formaldehyde Exhaust System, 146-FR Building will s t a r t  
about July 1. 

The Drafting and Design operation prbduced approxlmately 100 drawings and sketches; 
also, revisions were mede t o  126 drawings during the month. 
Engineering Designers a m  on loan t o  using components in various areas. 
work backlog is low but steady w i t h  approximately 35 per cent of the work now 
being performed on graphs, flaw sheeta, charts and the Uke. 

Five Draftsmen and 
The 

E f f o r t s t 0  es tabl ish an inventory of required s ta lnless  steel items for HAP0 
use are  continuing. 
-established. 

Approximately 75 per cent of the requirements have been 

Laboratories Administration and Technical Liaison 

E i g h t  additional Organization and PoUcy Guides w e r e  issued: A t o t a l  of 133 have 
been issued and 36 are  i n  d ra f t  form or ready f o r  duplicating, and distribution. 
Timely r eds ions  have been issued on specific sections of t en  existing guides. A 
p a r t i a l  review was made of AEC Manual chapters t o  determine i f  there w e r e  subjects 
requiring the revision o r  issuance of Organization and Policy Guides. 

‘The following contract was processed for approval: 

Contract Xo’. DDR-4, Supplementary Contract No. 1, with the Regents 
of the University of‘ California. 

Requests w e r e  submitted t o  Transportation and Maintenance Operation fo r  a used 
pickup truck for temporary assignment and a sedan as a replacement for a carry- 
a l l .  The temporary assignment of the pickup truck was made. A new power wagon 
was assigned t o  Chemical Effluents Technology Operation releasing a jeep t o  
Radiation Monitoring Operation for replacement of an existing jeep. 
ments were handled including emergency maintenance and a listing of contaminated 
vehicles requested by Transportation and Maintenance Operation. 

Other a s s i s -  

There were no new requests for service under the Assistance t o  Hallford and gApL 
Program. 
approval for t h e  Assistance t o  Hanford Program for m-1958. 

The le t ter  t o  the Hanford Operations Office was writ ten requesting 

I l O 3 8 O 5  
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J. L. Michaelson, Consultant - Engineering Applications, General Engineering 
Laboratory, vis i ted the Hanford Laboratories May 22, 1957, on the Assistance t o  
Hanford Program. 
interested in  work by the General Engineering Laboratory. 
Thermal Sys teh  Engineering, General Engineering Laboratory, accompanied 
Mr. Michaelson. 

Arrangements were made forhimto meet with those persons 
D,  H. Marquis, Manager - 

R. E. L. Stanford and F. J. L e i t z  of Atomic Power Development Associates, Inc. 
visi ted the Hanford Laboratories on May 15 and 16. 
visit was t o  consider the prospect of the Hanford Laboratories investigating 
some aspects of the use of molten plutonium as fue l  f o r  a f a s t  breeder reactor. 
The Laboratories has some of the very specialized equipment as well as  other general 
purpose equiDment t h a t  would be required f o r  the investigation. 

The immediate purpose of their 

Technical Shops Operation 

Total productive time for the month was 13,305 hours. 
backlog is 19,535 hours of which ?CY$ i s  scheduled t o  be completed by July 1. 
Overtime worked during the month was 2 . 3  (391 hours) of the t o t a l  available hours. 

Distribution of time was as follows: 

The t o t a l  shop work 

Man HOW of Total 

Fuels Preparation Department 2849 21.5 
Irradiat ion Processing Departmsnt 2790 20.9 
Chemical Processing Department 2037 * 15.4 
Hanford Laboratories Operation 5131 38.5 
Construction Engineering Operation 205 1.5 
M i  n ce llaneous 293 2.2 

Custmer demands f o r  service remained firm in a l l  campok t s  of the Operation. 
Emergency fabrication servlce on an overtime basis was provided in support 
of the Whitney Pro jec t  and f o r  a special  request emanating from the A.E.C. 
comfortable backlog exis ts  in a l l  components of the Operation. 

A 

The Operation participated in the "Family - Open House Day" held on June 1st. 
A display of typical  work performed by the Operation was s e t  up i n  328 Building 
and received favomble comment. 

Safety and security performance was considered normal with no serious violations. 
Mo grievances w e r e  received and employee morale is  btlleved t q b e  high. 

Technical Inforntation 0.perStion 

The inventory of F i l e s '  holdings is  proceeding. 
of documents were inventoried. 
notebooks, 4,605 copies of HDC's, 24,389 copies of S-series documents. 
end, inventory l i s t i ngs  for the remainder of Files.' holdings were being run by 
Data Processing. 
be completed by July 1. 

During the month 33,964 Copies 
This included 4.970 copies of HW "T" and "L" 

A t  month's 

It i s  estimated tha t  this l a s t  phase of F i les '  inventory ViU 
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An inventory of F i les '  documents in the Records Center was begun during the month. 
In accordance w i t h  arrangements agreed upon a t  the time the Records Center 
assumed responsibility for re t i red  classif ied documents, a Fi les  inventory clerk 
spent par t  of the month assis t ing w i t h  the inventory a t  the Records Center. 
Copies inventoried totaled 5,678. 

During the month of May, 50 documents were remnvmd from the l ls t  of "Uncacco~ted 
For Documents" a t  HAPO. 
proven t o  have been destroyed. 
209 t o  161. 

Soma of these were declassified, but the majority w e r e  
T h i s  reduces HAP0 outstanding documents from 

The Special Assignment clerks have processed all BAW documents returned from the 
Y e l l o w  F i l e  i n  Schenectady. 
being spent (1) processing 50 miscellaneous documents which were par t  of Yellow 
Fi les  but had not been previously set & in HAPo's accouutabiUty records, and (2) 
posting f i l e  record cards of 280 HAP0 documsnts destroyed by Yellow File.  
that this miscellaneous work w i l l  be finished by May 31, thus completing'the special  
assignment. 

Total documents processed i s  31,974. Time is now 

It appears 

A number of forms and procedures received at tent ion during the month: 

1. The de ta i l s  of the Reserve Desk w e r e  studied in ab ef for t  t o  streamline 
procedures and procedural changes w e r e  made result ing i n  work simplifica- 
t ion.  

2. A suggestion presented by a fonner Classified F i les  emplogee w i l l  improve 
our service t o  the customer who wants a document not controlled by 
Files.  
document. 
asking him t o  forward a copy t o  the requestor. 
i s  being prepared. 

Revision pages of non-classified m a n u a l s  Vill be mailed t o  the holders, 
ra ther  than having f i l e s '  clerks t rave l  t o  the f i e l d  t o  make the changes 
fo r  the chargees. 

Formerly the requestor was asked t o  contact the author of the 
Under the new procedure, F i les  w i l l  send a note t o  the author 

A form for this purpose 

.I 

3. 

The Hanford Operations Office has requested that a l l  reports containing informtion 
on any CAD program (e.g. Project Bluenose, Project Crave) receive special  handling. 
Each report w i l l  bear a special  marking and i ts  circulation w i l l  be limited on 
a "need t o  b o w  basis." A review of the l i t e r a tu re  f o r  tnese sensitive reports 
is approximately &$ complete. 

All sections of the HanSord Classification Guide have been typed on duplimats. 
Work was begun on compiling the Subject Index and the target date f o r  completion 
is June 7, 

Memoranda outlining instructions f o r  ClassifYLng the IPD, CPD, FPD and € E O  
Operating Cost.Repcrts as  Confidential - Restricted Data were distributed. 
reports have been handled as Unclassified fo r  several years. Because the basis 
fo r  the instructions was not c lear ,  and classifylng these reports introduces 
cer ta in  delays in supplying the information t o  HOO, a meeting was arranged w i t h  
the HOO Finance Director, BOO Classification Off icer ,  and representatives from 
the Financial Operation of each HAP0 component concerned. 
meeting, it was determined tha t  HLO reports, due %o the work being research and 

These 

A s  a resul t  of the 
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development, would remain unclassified. 
instructions were obtained. 

No other modificatiob t o  the 

Work Load S ta t i s t i c s  

A p r i l  

Documents routed and discharged 34,390 
Documents issued 9,727 
Documents destroyed 6,673 
Reports abstracted 225 
Formal B & D reports issued 6 
Document c lassi f icat ion changes 644 
Books circulated 3,173 
Periodicals circulated 14,193 
Volumes added t o  the collection 441 4 

Mag 

23,558 
10,120 
4,618 
261 
18 

549 
2,506 

11,204 
248 

Radiomaphic Testing Operation 

A major portion of the work of the Radiographic Testing Operation this month 
was f i e l d  t e s t s .  
t e s t s  were radiographic exposures (including x-ray and gamma-ray exposures) , and 
the remaining 191 t e s t s  were supplementary t e s t s .  
ultrasonic,  eddy current, and magnetic par t ic le  tests, 
different  organizational components encompassing all of the manufacturing 
departments and each of the supporting uperations. 
t e s t  findings w i t h  conclusions and recommended action totaled 18. 
gr'aphic Testing Operation was consulted on 18 different  occasions f o r  advice and 
information regarding general t es t ing  theory and applications for other than 
the jobs tabulated i n  Par t  11, 

A t o t a l  of 687 t e s t s  was made. Of the t o t a l  number, 496 

The supplementary tests included 
Work was done f o r  17 

Reports Issued detail ing 
The Radio- 

The fabrication work on the L-cell package f o r  Purex has been stepped up. The 
shops are now contemplating completion of this work by h l y  1. 
of s ta inless  s t e e l  pipe welding and radiographic examination of these welds i s  
involved. 
this complicated assembly down in to  small components which permit ready access. 
The other large process vessel job, the Redox Slug Dissolver,' is proceeding 
according t o  schedule. 
this vessel and a cer ta in  amount o f  repair  work w i l l  be necessary. 
amount of work done this month on t h i s  vessel was continued x - r a m  of 3/4 inch 
thick s ta in less  steel plate.  

A great deal 

By close coordination w i t h  the shops it has been possible t o  break 

Some d i f f icu l t ies  were encountered in the welding of 
The major 

Following up on last month's work on aluminum C(USB, iurther tests w e r e  made in 
an attempt t o  find natural defective cans fo r  use in correlating eddy current 
test indications. 
deliberately made fram ultrasonically poor material. The can vendor selected 
out-of-tolerance ingots, bar stock, and can blaPks from which t o  fabricate the 
test  series. 
fabricated. 
is any other evidence of dlscantinuities.  

In the Z r  process tube program two m o r e  5O-foot long KER s ize  Z r  procese tubes 
w e r e  evaluated. 
lOO$ x-ray examination (single w a l l ) ,  lOO$ dye penetrant (outside surface) 

An Interesting aer ies  involved in t h i s  test were cans 

However, no significant d i f f icu l t ies  were found in the cans as 
Eddy current tests wiu be made on these sfme cans t o  see if there 

Using existing equipment and f a c i l i t i e s ,  the tests included 
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lOO$ eddy current (internal probe), pa r t i a l  boroscope exadnation, visual, and 
dimensional chackn. 
w e r e  found In one length. 
about 1-1/2 feet on both walla a t  one section. 
sonic scanning using contact msthods u n t i l  immersed testing equipment is pro- 
cured. Availabil i ty of the contact equipment will al low manual scanning of the 
tubes for i n t e rn1  f l a w s  and also permit checking of wall thickness variations. 

Of the two tubes examined, no indications of discontinuities 
The tube did have an ertensivb lap extending for 

Work is being dons t o  add ultra- 

The ultrasolric t h l c h s s  measurements on the water piping between 190 and 105 
in the 100-B Areamrecompleted this month. Considerable d i f f i cu l t i e s  were 
encountered in making these tests due to - the  apparent internal condition in 
the pipes. 
1s appareptly rather heavy. 
necessaryto make check readings t o  be sure of results. 
measurements are  d i f f i cu l t  t o  make under these conditions. 
sca t te r ing  devlce is being investigated as  a more suitable instrument f o r  these 
measurements. 

These water l i p s 8  have been in service almost 15 years and scaling 
To collaborate the tes t  findings it will be 

Ultrasonic thickness 
A gama-ray back- 

A new program w a s  s tar ted this month for the IPD Hot Shop in the 108-D Building. 
For some time d i f f icu l ty  has been experienced with breakage of outage tools due 
t o  defective material or  treating. The tools involved include couplers, tubing 
sp l i t t e r s ,  and cutt ing and cleaning broaches. These %ools are used in  removlng 
process tubes from the pi les .  Failure of the t o o l  w i t h i n  the p i le  could result 
in costly delays in  returning the p i l e  t o  operatian. Magnetic par t ic le  testing 
i s  being used t o  examine t.hese tools.  It is contemplated that this work will 
be on a monthly basis  t o  screen tools  as  they are  used. Prel iminary results 
wherein four defective c r i t i c a l  pieces were caught have already proved the value 
of this examination. 

A major problem has ar isen in the Redox and Purex plants due t o  the potential  
f a i lu re  of buried concrete pipes, 
leadlng t o  leakage of the steam and process piping. 
b i l i t y  of this piping, it 1s essential that the extent of the damage be determined. 
To daze no sat isfactory examinatian method has been devised. 
were made by this operation in the use of eddy current testing techniques t G  
a s s i s t  i n  +,his problem, Preliminary results were favorable. Examination of 
these pipes is made doubly d i f f i cu l t  in that the work must be done under 
conditions and because of the geombtry of the  pipe. 
each pipe as a radiation protection mbasure. 
Standards containing simulated defects have been fabricated t o  be used as  calibrations 
of the eddy current test  equipment. 

There has been some evidence of corrosion 
Because of the inaccessi- 

Preliminary tests , 

Two bends w e r e  b u l l t  in to  
The bends vary from 600 t o  900. 

Testing Sta t i s t i c s  

No. of Ft .  of No. of 
Customer Tests Weld Pieces DescriDtion 

Chemical Processing 
Department 

146 75 12 S.S. pipe and process 
vessel welds. 

C o m  t mc  t ion 'Engineering 72 56 18 S.S. pipe and process 
vessel welds. Operat ion 

Fuels Preparation 
Department 

24 22 A1  cans and cap spires.  15 

1 1 0 3 8 0 9  UNCLASSIFIED 
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Testinn Statistics (Cont'd) 

No. of Ft. of No. of 
Customer Tests Weld Pieces Description 

Hapford Laboratories 203 153 15 Zr tubing, and 
misce7lrnsoua materials. Operation 

Carbon steel pipe and 
w e l d s  and miscellaneous 
tools. 

278 Irradiation Procese-ing 251 98 
Departmsnt 

-- 
Totals 

JL Boyd:po 

687 4-06 345 

1 1 0 3 8 1 0  * 
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EMPLMEE RELATIONS OPERATION MO-Y REPORT 

H - 1  UNCLASSIFlED Hw-50335 rn 
G e D e r a l  

On May 3 l  the staff of the Hanf'ord Laboratories Operation to ta l led  U55, including 
475 exempt and 680 non-exempt employees. 
were 411 with college degrees, including 395 technical degrees as follows: 

Of the t o t a l  exempt employees there 

PbD - Ms - BS - 
199 101 95 

In addition there are  35 n o n - e x q t  eznployees with college degrees. 

Distribution amng the nine leve l  3 components is included in Table I. 

Personnel Development and Communications 

Ergineering Personnel Register forms were mai led to  250 unregistered HLO sc ien t i s t s  
and engineers. 
1957 ' 

Registration of these individuals will be effected by July 15, 

F o m  for the hhufacturing Services Personnel Inventory were received and 
distributed t o  k a g e r s  of qualified MSPI candidates. 

Approxims%ely 40 managers arid individual contributors w e r e  selected t o  participate 
direct ly  in the  t ra ining of AEX Radiological Physics Fellows during the comlng 
summer. O f  this number, approximately 32 will present a ser ies  of lectures on 
technical subdects. 

Detailed schedules of ac t iv i t i e s  and information brochures for the AEZ Radiologi- 
ca l  Physics Fellowship Program were prepared and distributed t o  course contributors 
and participants . 
Eighty e x e q t  employees attended a two-hour course on the subject of the Prime 
Contract, eight attended the course "hta Rocesshg" ,  gsd ten are partlclpating 
i n  the humas relations course "lhderstanding People". 

A t  month's end twenty-two Technical Graduates and seventeen Technician Trainees 
were assigned *thin BO. 

Thi-*teen eprployees participated in the Ares Tour for W a n e n .  

Communications activities during the month were primarily concerned with con- 
ducted tours for press photographers and newamen on May 8, 9 and 13, preparation 
f o r  the first 300 Area Family Open House and the production and distribution 
of the first issue of the monthly Hanford Laboratories lews. 

Twenty technical articles, m r s ,  and speeches w e r e  processed f o r  publication 
during the mont&. 

1 1 0 3 8 1 9  
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Personnel Practices 

Suggestions - At the May meet- of the Suggestion Board 19 suggestions were 

A total of 
reviewed and 1 5  were adopted. 
of $5,087.80 and 5 represented intangible savlngs. 
$635.00 was granted in awards. 

Ten represented tangible savings 

During May 29 suggestions were received from HLO employees, 
representing 4 3 suggestions submitted per 100 eligible employees 
This conpares vith 4.8 and 3 respectively during 4 r i l  and March. 

Awards t o t u g  $2840 have been paid to Hsnford Laboratories 
employees since January 1, 1957. 

Retirements - Two HLO employees, W. W. Mius and M. H. Gooden were processed 
for retirement to be effective June 1, 1957. 

Inauraace - Certificates for the new Comprehensive Insurance Plan which was 
effective November 1, 1955 were distributed to a 3 l  EL0 employees 
during May. 

Benefit Plans - Hanford Laboratories participation In the Gmployee Benefit 
Plans as of the end of May is listed below: 

Selective Serrlce - The military status of HLO employees is shown in the 
following table. 

STATUS Non -Technical Technical Non-Technical Writical Total 

standby u 23 0 1 35 
Re servlst s 

Total 29 41 5 3 78 

Non-Veterans 5 35 a 38 125 

ma 60 76 26 41 20 3 
Writical refers to those employees for whom deferments are currently being requested. 
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Placement and Records 

Non-Exempt Transfers - Three HLO employees were transferred to ather HAP0 
These included one Machinist Trainee to coqoneuts. 

IPD,  one general clerk to FPD and one general clerk 
to CPD. One secretary transferred to HLO from Con- 
struction Engineering and one lnstnmrent Maker from 
rPD . 

Attendance Recognition - Eleven attendance recognition awards were issued 
during the month, including two four-year, three 
two-year, one-five year, and five one-year awards. 

Service Recognition - There were twenty-one five-year and five ten-year 
pins issued during May. 

Personnel status changes of exempt and non-exempt employees and transfer 
acti-ties are summarized statistically in tables I, I1 and III. 

Technicai Personnel Placement 

PhD Rec-wtinp; - Ten PhD candidates vlsited Richland f o r  EL0 intervlews. 
There were U offers extended by EL0 during and 
2 acceptances and 1 rejection received during the month. 
SFnce September 1, 1956 there have been 48 PhD offers 
extended, 8 acceptances received and 17 offers con- 
tinue open. 
ceived to offers extended prior to that date bringing 
the total HLO PhD acceptances received during the 
current year to 13. 

HAP0 PhD statistics arc summarized "in Table In. 

In addition 5 acceptances have been re- 

BS/MS Ekperienced Recruiting - Seven experienced candidates visited R i c h l d  
f o r  internes during May. 
both remain open. 
candidate coosidered earlier d u r a  the year. 
25 offers have been extended by HLO and have resulted in 

HLO extended two offers, 
One acceptance was received from a 

To date 

open. I 2  acceptances w i t h  5 offers remaFning 

Technical Grrrducrte Program - Through May 3, 1957 Relations and Utilities have 
extended 267 offers and received 77 acceptances for  the 
Technical Graduate Program. 
accepting HAP0 offers appears to be very good and there 
is a heavy emphaeis on engineering candidates. 

The quality of graduates 
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Summer Program - HLO will employ 7 professors, 2 graduate students, 10 juniors 
and 3 High School Teachers on a temporary basis during the coming 
summer 

Exempt transfer s t a t i s t i c s  are sunmarlzed In Table N. 

Union Relatiom 

The HAMH: ha6 submitted a request for another meeting regarding the negotiations 
with the Regional Monitors. 

Another meeting ha8 been scheduled f o r  early in June with t he  HAMK: t o  discuss 
the Wonacott arbi t ra t ion case involving jurisdiction of Rsdlation Monitors. 

The National Labor Relations Board's hearing on IPD's l706-m unfair labor 
practice charge has been scheduled fo r  June 4, 1957. 

Three grievances were received durFng the month. 
and was se t t l ed  sa t i s fac tor i ly  at Step II. 
from a Radiation Monitor pertaining t o  safety and contamination and was se t t led  
sa t i s fac tor i ly  a t  Step I. The th i rd  grievance was also submitted by a Radiation 
Monitor claiming misassignment of work and the Step I answer was uasatisfactory. 
This l a t t e r  case is pending Step I1 discussions. 

Grievaaces processed by HLO since 9/1/56 now total 22, including 2 non-unit 
grievances. 

Gne was a non-unit grievance 
The second grievance was received 

The status of these grievances is surmnarized in Table V. 

. Salary and Wage Adnhiatration 

A l l  appraisals for HLO exempt employees f o r  the current year have now been 
completed and are on file with Salary Administration. .) 

Seven exempt position audit inteFviews were.conducted during themonth. 

Approval by the local AM: was received t o  revise the design and draftsman classi-  
f icat ions in order t o  bring the pay rates of the drsftsman classif icat ion up to  
scale. 

During the month audits of 45 non-exempt positions were made. 
these audits is a8 follows: 

The s ta tus  of 

Secretarial  
Clerical  
Semi-technical 
Manual 

NO Of Jobs A u d i t s  Performed 

60 25 
126 78 
120 55 
26 9 
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As a result of the audits 8 job descriptions were revised, re-evaluated and 
properly classified. 

Health and Safetz 

On May 22 Hanford Laboratories personnel qualified for the first Safety Council 
Award as a result of completing 264 days without a disabling injury. 

During May Laboratories personnel worked a total of 197,206 hours Kith no 
disabling injuries. 
been completed with no disabling injuries. 

Since September 1, 1956 a total of 1,704,304 hours have 

There were 28 medical treatment injuries this month with a frequency of 1.42 
as compared to 2.02 for the previous month. 
date is 1.73. 

The frequency for the year to 

Three of the reported injuries were minor exposures to -des of nitrogen 
gas resulting froan explosion of a reaction vessel in A Cell of 321 Building 
on May 3. These employees did not suffer any serious or continuing effects 
fmnthis exposure. 
to turnings and fines of enriched uranium metal. 
slightly in excess of $10,000 i n c ~ ~ ~ n g  loss of uranium and cost of repairs. 

The explosion occurred during addition of nitric acid 
Estimated damage was 

There w e r e  two other unusual incidents during May, one involved a barrel of 
scrap uranium which burned spontaneously and resulted in a loss o f  $235, and 
one involving the breakage of the element in a Hypersonic Transducer which 
caused a fire resulting in very minor loss. 

There.were three security violations reported during the month brining the 
t o t a l  for the year to 43. 
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TABLE III. E M P L O m T  - TECHNICAL PERSONNEL STATUS 

I. 

11. 

Hw-50339 m 
hDloyment 
Non-EcemDt Employment Status April  M q  Non-&empt Transfer Requests April May 

Requisi ti o m  
A t  end o f  month 
Cancelled 
Received during month 
Fi l led  during month 

Can didate s considered 
Total A p l i c a t i  ons 
T o t a l  Transfer Request 
f rom other a t  HAP0 
T o t a l  interviewed 

Technical Personnel Placement 
Ph.D. Recruiting 

Transfer Cases 
26 1 7  Active Cases a t  end 
14 8 o f  Month 
9 9 Cancelled 
9 10 New d a g  month 

6 2 Planned Transfers 
Transfers effected 

Effective duling month 
5 9  
0 0  

Ir7 51 
2 2  

12 10 
6 L  

2 3  

VISITS TO RICHLAND O F F E E  .on * 9 The 9 Cases Con- To Open 
sidered Extended Visited V i s i t  Invite. Extended Accepted h e n  R o l l  -- -- Engineering I 
63 32 10 6 4 6 1 3 I 

16 3 Ir 5 4 2 1 0 

24 7 3 10 4 

Chemical 
Electr ical  20 
Mechanical 24 
MetiLlurgical L1 
Other 2 - 

1 - 1 - 
.. 2 - 

7 - 5 - 
- - - - I - - 

Science I 
8 21 

28 1 7  
13 2 3 1 

L3 8 7 1 - 6 
- l4 2l 

Chemistl-g 233 81 28 
235 ll0 24 Physics 

Math-Stat. 47 
Other 

2 - LC - JJ vm 
Wffer  to ta l s  TOTAL 712 include 12 291 carry-overs I E e e  from the 1955-56 seqon i5I 
not on the r o l l s  as o f  9/1/56 and 7 open offers a t  that  time 

1 8 1 
4 4 2 

with 3 acceptances . 
BS/E b e r i e n c e d  Recruit 

On ITS TO RICHLAND OFFERS 
9 U The Cases Con- To Open 

sidered m e n d e d  Visited V i s i t  Invite. Extended AcceDted - Roll -- - Engineering : 
Chemical 15 
Electrical  24 
Mechanical 33 
Industr ia l  7 
Metallurgical 20 
Ceramic 4 
Other 16 

Science : 

7 
13 
23 
4 
13 
3 
5 

3 
6 
15 
3 
7 
3 
2 

Chemistry 26 6 2 0 

Other 39 

- - 12 5 3 
5 3 3 

Physics 
Math-Stat - - 2 6 lr9 2 TOTAL 2bZ 

%Offer t o t a l s  include 2 carry-overs from the 
not on the r o l l  as o f  9/1/56. 

-t 
1955-56 

2 
3 
2 
3 
1 

2 - 
2 1 
3 2 - - ii 27 

season which were 

- 
1 
2 
1 
1 
1 - 

2 - 
1 - 2 

- 
- 

. s T  
accept ances 

I 1 0 3 8 2 5  
UNCLASSIFIED 
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Iv. Exearp t Transfer Cases 

Total Cases (Includes those in i t i a t ed  pr ior  
Since 9/1/56 

t o  9/1/56> 
44 
17 

In i t ia ted  by employee 
In i t ia ted  by management* - 

Total 

Active Cases a t  beg- of month: 
New cases: 

Ini t ia ted by employee 
In i t ia ted  by, management.". 

Total 

Cases reactivated 
Total 

Cases closed: 
Transfers: W i t h i n  HLO 

. Within HAP0 
Other G.E. 

Withdrawn 

Total 
. Terminated 

Total active Cases at  end of month: - 

4 
2 
ll 
17 

61 

19 19 

1 
0 - I 1 

1 0 
r20 

0 
0 
1 
0 

19 19 

-%Includes ROF's, transfers proposed by employee's management, and requests from 
other G.E. departments. 

V. Union Relations 

Grievances Processed - September 1, 1956 t o  date 

Total processed 

Step I 

4 

22 (Fncludes 2 non-unit grievances) 

Pending Step I Answer 
Answered S a t i s f a c t o r i l p  
Pending time l i m i t  

0 
u 
1 

Step I1 

0 
0 

Pending Step I1 Discussion 
Pending Step I1 Answer 
Answered 

S a t i s f a c t o r i l p  10 
0 
0 

Unsatisfactorily 
Pendhg time l i m i t  - 

j;. Step I rievances which Council indicated a desire t o  discuss a t  Ste I1 not 
scheduled f o r  discussion within three months are considered set t led at gtep 11. 
3% Step II grievances i n  which the Council formally applied f o r  arbi t ra t ion but 
fo r  which no fur ther  action is taken within three months are considered se t t led  
a t  Step 11. 

1 l O 3 8 2 b  
UNcLASsnm 
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FINANCIAL OPERATfON MONTMY REPORT 
MY, 1957 

Compiled by Members of t h e  
FINANCIAL OPERATION 

HAIWORD LABORATORIES OWBATION 

Personnel 

There were no personnel changes i n  t h e  Financial Operation during May. 

Activit ies 

General Accountinu k e r a t i o n  

Several addustments were made i n  t h e  allocation of funds to Level 3 HIX) compon- 
ents for attendance a t  meetings of professioaal and trade societies i n  order t o  
allov maximum ut i l iza t ion  o f  such funds for FY 1957. 
the  remaining amount will be exhausted by June 30. 

Current plans indicate that 

The amount of time required for reproduction of 3 x 5 cards by 300 Area Duplicat- 
ing has been increased because of union demands that a certain process be discou- 
tined. 
four days, while  the comparable figure fo r  AprU cards waa e i g h t  days. 

The maximum number of days required fo r  reproduct-ion of  March cards was 

A significant increase i n  the  average dai ly  variation from travel and l iving 
expense of Hanford Laboratories Operation was noted during t h e  month of April 
compared t o  pr ior  months. 
by HLO during t h e  current fiscal year v i t h  other EAPO components. 
was noted that most of t h e  other components reflected the  Bame trend. 

During t h e  month AEC reduced equipment funds available to,BBw by $6l5,OOO. 
portion o f  this reduction amounted t o  $343,000, 
funds was made during the  month, 
requisit ion stage for t he  balance of the  fiscal year i n  order to amid a hiatus 
i n  t h e  processing of appropriations requests. 

HLO has been advised by Contract Administration that 116c plaus, effective with 
FY 1958, to change the i r  control on equipment from an obligational ceil ing to a 
cost  ceiling. This would mean that  equipment and projects committed i n  FX 1957 
but which do n o t  become cost u n t i l  FY 1958 would be applied against the  FY 1958 
cost ceiling, The effect of  this proposed change is dlfflcult to evaluate as it 
is not -known to w h a t  extent AEC rill consider t h e  obligatioual ceilings a t  t h e  
close of FY 1957 i n  establishing cost  ceil ings f o r  PII 1958. 
of transfer of funds from underruns i n  other budget categories to  t h e  equipment 
category i s  not kmvn. 

A comparison was made of the trend i n  such expenditures 
In general, it 

HID'S 
A change in control of equipment 

These fur& vill be controlled at the purcbase 

Also t h e  f l e r i b i l l t y  

On May 31, HLO-Chemical Development Operation, 321 Building experienced a dissolver 
explosion involving enriched uranium chips, 
appraxlmates $8,OOO w i t h  possibi l i ty  of recovery of perheps one hali of 'this 
amount . 

Resultknt loss of SS Wterial 

I1 0 3 8 2 1  UNWSlFIED 
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Cost Accountinn OD eration 

Reorganization of the Cost Accounting Operation was completed during May w i t h  
t h e  exception of acquiring the  remaining personnel needed coasistlng of one 
exempt person and one business graduate. 
zstion is a change f r o m  functional responsibi l i t ies  of individual exempt 
positions t o  responsibil i t ies on the  basis o f  t h e  components being serviced. 

A meeting was attended on May 28, 1957 v i t h  representatives of UCRL, HOO-ABC and 
Bbnford Laboratories personnel concerning financial  matters of Haaford assistance 
t o  UCRL. Matters discussed w e r e  as follows: 

(1) 

- 
The significant factor I n  the reorgani- 

UCRL Intends to finance t h e  program in FY 1958 at a level  of expendi- 
tures of $550,000 for operating costa and $lOO,OOO f o r  capi ta l  equip- 
ment. UCRL representatives assured us t h a t  we would receive purchase 
orders pr ior  t o  July 1, 1957 in amounts of $135,000 for operating costs 
and $35,000 fo r  capi ta l  equipment to cover the first few months’ 
expenditures. 

UCRL representatives agreed that t h e  FY 1957 purchase order for capital 
equipment i n  t h e  amount of $28O,OOO wuld remain open after June 30, 
1957 t o  cover General Electric commitments on t h a t  date. 

(2) 

Financial Operation had been requested t o  comply w i t h  an AEC request to classify 
operating cost reports as Confidential - Restricted Data on t h e  bas i s  t h a t  all 
HAP0 cost reportsirhan combined with other unclassified data permit a good 
estimate of Hanford-production. 
Laboratories as a result of a meeting attended by representatives of HIO, t h e  
product departments and HOO-AEC. 
of cost reports and a general reduction in t he  usefulness of t h e  reports w u l d  
have resulted. 

This was rescinded a t  a later date for Hanford 

Had t h i s  not been rescinded a delay in Issuance 

The Hanford Laboratories budget for FY 1958, a8 previousiy submitted to Contract 
Administration, has been adjusted i n  accordance w i t h  changes imposed by t h e  
General-kuager - HAKl. 
General Electric budget would conform w i t h  the budget submitted by Uashington 
AEC to Congress. 
followe: 

These adjustments were deemed n e c e s e  so t h a t  t he  

Changes incorporated in Hanford Laboratories budget are as 

Operating Cbsts: 

Reduction in 2OOO Program Research and Development 
Reduction in expenditures applicable to  production 
Reduction in 6000 Program Research and Develapment 
Increase in  4000 Program Research and Development 

$820,000 
3 5 0 1 0  
100,OOO 
8 32.000 

N e t  Reduction i n  Operating Costs 

Capital Equipment : 

Increase i n  4000 Program 

I 1 0 3 8 2 8  
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Budgeted Personnel: (at 

6- 70- 57 

*Reductions 3 
Revised Totals 1 172 

I- 3 m-50339 

quarter ending dates) 

9- 10- 5'1 12- 11- 57 3- 71- 58 6- 70- 58 

23 31 45 40 
1160 1 167 1 165 1168 

"Includes reductions for recent changes In Assistance t o  UCRL. 

Personnel Accountina Operatloq 

Insurance cer t i f icates  were delivered to employees who have elected to par t ic i -  
pate in t h e  Insurance Plan. These cc r t i f i ca t ea  cover the revised Insurance Plan 
w i t h  comprehensive medical expense benefits effective November 1, 1955. 

Insurance and Pension authorization cards were microfilmed during t h e  month in 
l i ne  w i t h  the  record keeping program conducted at HAeo. 

A l l  data required t o  calculete t h e  wekly  payroll  and maintain personnel informa- 
t ion  was transferred t o  magnetic tape effective My 7, 195". 

A s  Memorial Day, May 30, 1957 was an observed holiday f o r  HIX) employees, weekly 
and monthly salary checks were delivered t o  component representatives on May 29, 
1957. 

Audit inq 

A report  on t h e  Audit of Physical Inventories vas issued on May 31, 1957..-The 
Audit of Payroll was i n  progress and is scheduled for completion i n  June. 

Measurements 

Preliminary plans have been made for a July 1957 report cgvering progress made 
towards t h e  g o d s  established for FY 1957. 
fo r  Personnel Meters was completed. 

A report  concerning a nev uni t  cost 

Office Rccedures 

During t h e  month, t h e  systems study of  property accounting procedures i n  General 
Accounting continued w i t h  a complete analysis of EDPM procedures used i n  plant  
and equipment Inventory control and reporting. 

P a m U  stat is t i c  s Ron- 
ChanRes during month Tota l  E x m t  ExenrPt 

Employees on payroll  at beginning of month 1 167 477 6go 
Additions and t ransfers  i n  8 2 6 
Removals and transfers out -(20) (4) U). 

Employees on payroll a t  end of month 680 - 
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Exempt 
I'fon-Exempt (5 weeks i n  May) 

Overtime Damnents 

Exempt 
Non-Exempt (5  weeks in May) 

Insurance claims D a i d  

Employee 
Life Insurance 
Weekly sickness and accident 
Comprehensive medical 

Comprehensive medical 
Dependents 

May 

$345 sso 
142 2% 

$688 212 

May 

-0- -0- 
15 $ 919 

. 30 4 194. 

Ma?r Good Nelnhbor Fund 

Number par t ic ipat ing 
Percent par t ic ipat ing 

Other S t a t i s t i c s  

Cash advances and travel emense 

Advances- outstanding a t  beginning 
Advances Issued-by checks 

-by cash 
-air travel orders 

Less: 
Expense vouchers processed 

Travel expense accounts 
Other (movement of household goods, 

Refund of advances 
Billing t o  and from HcL;po components 

conference expense, e t c  . ) 

Advances outstanding at close 

781 
67.65 

$11 851 

27 3 430 
35 4663 

58 12 349 

24 1 098 
50 5 187. 

796 
29 $U 

19 010- 

Al>ril 
$345 131 

& a x  

$2 288 

April 
Number Amount 

-0- -0- 
21 $ 844 
67 5 775 

ADr il 

797 
' 68.3s 

A.oril 
$15 384 

35 5 227 
54 5 538 

?? 802 
2Aa 

63 15 591 

26 1 321 
63 5 176 

2 2 2 2  
37 $U 

t i 0 3 8 3 0  
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Ro.1ect Rowsals and AmroDriation Reauests 

On hand beginning of month 
Received 

Recommended f o r  approval 
Recommend f o r  rewrite 
Returned - lack of funds 

To tal 

On hand at close of month 

Appropriation requests receiving final 
Approval during month 

Number 
Amount 

W .  Sale/bk 
June 10, 1957 

1 1 0 3 8 3 1 .  

Project - Appropr 1st ion  
ProPoesls Reauc s t 

29 . 
$210 104 

16 
1 

J L  - 18 



. 
1 

3 .- 
UNCLASSIFIED -J-1- HW-50339 

INVENTIONS OR DISCOVERIES 

All persons engaged in work that might reasonably be  expected to  result in 
inventions or discoveries  advise that, to the best  of their  knowledge and belief, no 
inventions or discoveries w e r e  made in the course of their  work during the period 
covered by this repor t  except as listed below. Such persons further advise that, 
for the period therein covered by this report ,  notebook records,  if any, kept in the 
course of their  work have been examined for  possible inventions or discoveries. 

INVENTOR 

G. E. Driver  

T. K. Bierlein 

W. L. Wyman 

T. R. Cartmell  

R. H. Moore 

TITLE OF INVENTION OR DISCOVERY 

Variable Frequency Oscillators 

Etching Apparatus and Technique 

Apparatus for Fusion Welding in a 
High Vacuum System 

A High Sensitivity Humidity Meter 

A Method €or Separation of Americium 
f rom Molten Plutonium Metal  

UNC LASSWIED 

1 1 0 3 8 3 2  
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